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INTRODUCTION 


The Maths subject is considered one of the basic courses that helps students to 
acquire educational abilities to develop his thinking and solving problems and it 
helping to deal with difficult situations in his life. 

As a starting point of attention by the Ministry of Education represented by the 
General Directorate of curricula to develop the curricula in general and specially 
of Maths in order to go a long with the technological and scientific development 
in different fields of life. A plan has set up to edit the series of Maths books for the 
three stages. Primary stage has been achieved and the work started to continue the 
series by editing the books of intermediate stage. 

The series of new Iraqi Maths Books as a part of General frame work of 
curricula that reinforces the basic values as Iraqi identity, forgiveness, respecting 
different opinions, social justice and offering equal chance for creativity and it 
also reinforces abilities of thinking and learning, self-efficiency, action and citizen 
ship efficiency. 

The series of Iraqi Maths books has been built on student- centered learning 
according to international standards. 

The series of Iraqi maths books for intermediate stage has been built on six items: 
learn, make sure of your understanding, solve the exercises, solve the problems, 
think and write. The Maths book for second intermediate stage contains four basic 
fields: The numbers and the operations, Algebra, Geometry and Measurement, 
Statistics and Probabilities for each field. 

The maths books have distinguished by presenting material in modern styles 
that attract and help the student to be active through presenting drills, exercises 
and environmental problems in addition there are extra exercises at the end of the 
book that are different from the exercises and drills in the lessons because they are 
objective so the student can answer through multiple choices and that prepare the 
student to participate the international competitions. 

This book is an expansion for the series of developed Maths books for primary 
stage and it is also considered as support for the developed syllabus in maths and 
it also has a teachers book so we hope in applying them, the student will gain 
scientific and practical skills and develop their interest to study Maths. 


We hope God help us to serve our country and our sons 


Authors 
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ia The blue whale (the scientific name: Balaenoptera musculus), it is a nautical mammal animal and be- NE 


+- 


| longs to the carcharhinidae and it is one of the most known animals ever because of its length which į. 
lE is 30 meters and weight which is 170 tons or more. The biggest union of blue whales number was 
m 2.39 x 10° before whale fishing process in south pole region. Can you write the number of whales in t ^u 
a standard notation (digital notation). 


Express the following numbers in form of rational number: 


Ojo-...... Gj 2.3-...... (3) 0.29=...... 14- ...... 61 ess 


Compare the following rational numbers by using the symbols (>, < , = ): 


5 ag am i 17123 
Us BJ 16: 64 


Arrange the following rational numbers from least to greatest: 


4 3 15 3 5 3 
B: 10 a. 


Arrange the following rational numbers from greatest to least: 


m 12 6 10 8 10 4 
2759 *] 14 52528 


o Era FE) 3-9) + 2.2) = nee 7-1) 465.9) = 
Eo m 4-1) * 2... bee 


Find the estimated percentage for each of the following: 


J L mS " 22 > 
9 20 6 74 47 


Complete the following table showing the type of the proportion: 


B 1000 500 125 


C 1000 1000 


Estimate the following roots: 


E] 5o 25) v13 26) 145 27) 433 


Lesson 


Learn 
Aws and Aeman practise tennis, 
where Aws practice tennis two 


days per a week which is EE hours 


the first day, and — 2 hours the sec- 


ond day, and Aeman practises 
tennis one day per a week which / 


is = hours. How much more is 
the period of the hours that Aws 
practises than Aeman in a week? 


[| 1-1-1 ] Simplifying Numerical Sentence Contains Addition and 
Subtraction or Multiplication and Division Rational Numbers 


You have previously learned how to find the result of adding and subtracting ratational numbers 
and also multiplying and dividing two rational numbers. And now you will learn how to simplify a 
numerical sentence containing two operations (addition and subtraction) or (multiplication and divi- 
sion) for rational numbers. 


How much more is the period of the hours that Aws practises than Aeman 
practises in a week? 


Example (1) 


We write the numerical sentence which represents the 
problem: 


Firstly we apply addition operation 


= ll Secondly we apply subtraction operation 


12 


; 1 
Aws practises 12 hour more than Aeman in a week. 


_ l16x5-6x7-6 
39 


iii) 7.34 - 3.08 + 1.9 = 4.26 + 1.9 = 6.16 
iv) 3.16 + 0.092 - 0.07 - 5.005 = 3.252 - 5.075 = -1.823 
v) 0.07 - 0.006 + 0.503 - 0.08 = 0.064 + 0.503 - 0.08 = 0.567 - 0.08 = 0.487 


Example (3) 


Use multiplication and division of rational numbers to write each expression 
in simplest form: 


UNE ASs 


Lr eei TER — x ~=—— xX—— I 
3 13 9 -12 13 -3 13 39 


iii) 4.5 x 3.65 + (-1.125) = 16.425 + (-1.125) = - 14.6 


iv) 7.29 + 0.9 x (- 0.03) = 8.1 x (- 0.03) = - 0.243 


| 1-1-2 ] Using Ordering Operations to Simplify Numerical Sentence 
Containing Rational Numbers 


You have previously learned using the ordering operations on integers to simplify numerical sentences. And 
now you will learn how to use ordering operations to simplify numerical sentences that contain rational 
numbers by following these steps: 

1) Put the preferred operatins between the brackets. 

2) Start with the operations between the brackets. 

3) Multiply and divide from left to the right. 

4) Add and subtract from left to the right. 


Example (4) Use ordering operations on rational numbers to write each expression in simplest 


22. 4,_12 


- 15 7 3^ 
v) 4.01 x 1.2 + 11.5 x 0.6 = (4.01 x 1.2) * ( 11.5 x 0.6) = 4.812 + 6.9 = 11.712 


vi) 64 + 0.8 - 12.5 + 0.5 = (6.4 + 0.8) - (12.5 + 0.5) = 8 - 25 = -17 


vii) 0.09 x 16 + 5.4 + 0.6 = (0.09 x 16) + (5.4 + 0.6) = 1.44 + 9 = 10.44 


Use addition and subtraction of rational numbers to write each expression in simplest form: 


(gl 2.3. 1432 8 

889 --7 77 2. Ay + 3% x" 

g > y 3 o 5 I5 Questions1-6 
i imil 

(B $i Dei. "T E 
: B9 914-6074 255- ..... [6] 1.12 + 0.82 - 0.02 + 4.002 =...... 


Use the multiplication and division of rational numbers to write each expression in simplest 
form: 


1 34.54. 54 . 
' lz ü (20 l 29 dn 8j 3 -2 XD rosas Questions 7-10 
are similar 
| E 6.1 x 3.25 = (-0. 25) =...... 10] 0.81 + 0.9 x (- 0.05) =...... to example 3 
: Use ordering operations on rational numbers to write each expression in simplest form: 
(5g 2 xi ,1, 2 8 c 
: E a Te S Tenn 39 15 l0 Un 
i 2. 1 EN _ 14 s -2 <34. 8 — Questions 11-16 
: Am. AW EU vens »—S Umm aai l 
Di iu 75 i ae 
- 0.122... 


: J+- De de ja 
(B TRO is 
| Bo. 8.09 + 3.05 = ...... 


; Use multiplication and division of rational numbers to write each expression in simplest form: 


| £351 «33. (01535- 

| REL E C, EN 

: Bi) 0.01 x 6.4=(-0. 04) =...... 

Use ordering operations of rational numbers to write each expression in simplest form: 
|: pp 5 24,1, -15 _ 

3 na 3 g. e 

(| A1. 5.1 1. 

| Tp sp = 

|: 4) -4.09x3.2 - 5.03 x 0.8 =... 


Football: The world cup is the most important interna- 
tional competition in football which is made by (FIFA). 
The champion was held for the first time in 1930 every 
4 years, it has been made 20 times. And still being held 
where the Brazillian team won the cup 5 times, and the 
Italian team won 4 times. What is the difference between 
the winning ration of both of the teams to the total number 


for organizing the championship? 


Running: The runner who won the first place in the com- 
petition of runnning covered 2000m in the single round 
and 400m in the period of 44.2sec, and the runner who 
won the second place covered the single round in 46.5sec. 
What is the difference of the total time for covering the 
distance of both runners? 


Weather: The temperature in the northern pole region 
was -48C° at 10 am and the temperature started increas- 
ing gradually until 4pm in the rate of 0.5C° per hour, and 


then started decreasing in the rate of 1.5C* per hour. What 
was the temperature at 6pm? 


i) 


28. Challenge: Use ordering operations on rational numbers to write each expression in 
g op p 


simplest form: 


14:6 ,51444.58 -= ud eS. 
7G + 255) S 2% — ii) 5 9 3 
Ted M E. 
7 28 -2 -9 


Determine the mistake of Jamal and correct it. 


Numerical sense: What is the number that should be written in the square to make the 
following numerical sentence correct? 


3 l - T 


( Write The expression in simplest form by using the ordering operations: 


-1.03 x 4.2 - 7.07 + 0.6 x 2.5 = 


OMS The giant panda or the chinese 
bear, is a huge animal that belongs 
to the Bear family which is origi- 
nated from China, it is known E 
with its thick black and white fur 
which protects it from the cold. "$ 

The panda eats an amount of 107! OS 
of its weight everyday. Find the? i 


110kg weight panda eats? 
| 1-2-1 ] Negative Powers of Number 


You have previously learned how to write the number in positive powers (exponents) 


10! = 10 « 10?=100 «10? = 1000 « ....... 
And in the same way you will learn how to write the number in negative powers (exponents) 


| UN RN ME EAS 
TOP 10? 100°’ 10 1000 c 
With noticing: Any number (except zero) with exponent (0) equals (1), and the number (1) with any 


(Soe, pe 


positive or negative power equals (1), and the number (-1) with any even exponent equals (1) and with 


odd power equals (-1). 
3"—1, (E95 o, TEL eps) (elt, Gly T er =a 


Example (1) Find the number of the kilograms that the Panda bear eats everyday: 


1034-2 d. The panda eats tenth of its weight everyday 
10 


110 x in- = |lkg So the panda eats 11kg everyday 


Example (2) Calculate the negative exponents for each of the following: 
A. S 


a 
iil) 2 i7 16 


v) (2) ==” 


vii) 43 -(-6)°- 8 2=4,-1-5 


d. 
43 
=L 


64 


| 1-2-2 | Scientific Notation of Number 


You have previously learned how to write the large numbers in scientific notation as an integer multi- 

plied by 10 with positive exponents 10° x 14 = 1400000 , now you will learn using the scientific 

notation of the number to write the numbers that their absolute value are very big or very small. 

And to write the decimal number from the scientific notation to the digital notation we will notice the 

following: 

1) Ifthe number is multiplied by number 10 with positive exponents then the decimal point will move 
to the right. 

2) If the number is multiplied by number 10 with negative exponents then the decimal point will move 
to the left. 

3) The number of decimal places by which the decimal point moves, is the absolute value of the expo- 


nent. 


Example (3) Write the following numbers in the digital notations: 


i) 7.3 x 10° 2 7300 Decimal point moves (3) places to the right 
ares 


ii) 2.64 x 10° = 264000 Decimal point moves (5) places to the right 


---> 


iil) 9.17 x 107 = 0.0917 Decimal point moves (2) places to the left 
E - -= 


vi) 52.6 x 10 *= 0.00526 Decimal point moves (4) places to the left 
< 


To change the decimal numbers from digital notation to scientific notation, we will notice the following: 
1) Move the decimal point so that it would be located to the right of the first non zero place from the left . 
2) Count the places by which the decimal point is moved. 

3) Find the power of 10, if the absolute value of the original number was between 0 and 1, then the 


exponent will be negative, and if it was greater than 1, then the exponent will be positive. 


Example (4) Write the numbers in the scientific notation: 


1) 72300 = 7.23 x 10000 Decimal point moved (4) places to the left 
= 7.23 x 104 Since 72300 > 1, So the exponent will be positive 
il) 802000 — 8.02 x 100000 Decimal point moved (5) places to the left 
= 8.02 x 10° Since 802000 > 1, So the exponent will be positive 
iil) 0.0025 — 2.5 x 0.001 Decimal point moved (3) places to the right 


=2.5x 10° Since 0 < 0.0025« 1, So the exponent will be negative 


iv) 0.000371 = 3.71 x 0.0001 Decimal point moved (4) places to the right 
= 


=3.71x 10^ Since 0 < 0.00037< 1, So the exponent will be negative 


Calculate the negative exponents for each of the following: 
P Coe Pee D --..... 
i Questions 1-9 | 
: -2? zz... (-2)° = edens 6) (-5)4= siers are similar i 
i to example 1 : 
(-1) 9. m -77-... gor = uus 
i Use ordering operations to calculate each of the following: i 
i 10 + T3 -(-3)? E esses un 2 -(-6)? -5-.su Questions 10-13 
VETT em are similar i 
| Be -4°+1°-(-6)*=...... (8)° -(-3)?-1 7 = ...... toexample2 — ' 
Write the following numbers in the digital notation: 
| 4.2 x 10* — ...... G3) 5.14 x 105- ..... Gea | 
A are similar 1 
| ff) 2.16 x 103=...... 15.8 x 1055 ...... toexample3 — | 
Write the following numbers in the scientific notation: 
aM iv ue 802000 =...... uw E 
i are similar i 
|. 0] 0.0025 - ..... 21) 0.000371 = ...... toexample4 — | 


Solve the Exercises 


Calculate the negative exponents for each of the following: 


Use ordering operations to calculate each of the following: 


Ls 2-(ay- 4 = "m 
: , 2 1l. 
6*-43-(8)?- 4c =..... 
Write the following numbers in the digital notation: 
63x 10 9. 
23.7 x 10? = ...... 


Write the following numbers in the scientific notation: 


Spider: The spiders spin silk fibre and this fibre has func- 
tions depending on its usage. It makes mucoid attachment 
discs which work as hard wedges that help in the attach- 
ment of the spider web on different places and surfaces. 
And the diameter of the silk fibre is 3 x 10? mm. 
Write the diameter of the silk fibre in the digital notation 


form. 


i Whales: Whales cover a distance 5? X 2? km in each 
trip of its migration, but the gray whale cover a distance 
i 2^x3x5? km more than the other whales in each trip. 
Write the distance that the gray whale covers in each trip, 
in the digital notation form. 


Space: Barth is the 3rd planet in the solar system which 
is considered as a part of the Milky Way Galaxy, it has an 
elliptic shape and is considered very small compared to 
the sun, the approximate distance between the earth and 
the sun is 140,000000000m. Write the distance in the 
scientific notation form. 


36. Correct the mistake: Samah used the ordering operations on rational numbers, and 
wrote it as following: 


(-3)? -CD* «12-71 


Determine the mistake of Samah and correct it. 


0.005 ? explain your answer. 


Numerical sense: Is the number 0.09 X 10 lies between the two numbers 0.004 , 


Lion: lion is one of the big cats from 
mammal animals, and a member of the 
Felidae family, if an adult lion needs 
2?kg of meat in every meal, so how 
many kilograms do 2* lions need in 
one meal? 


| 1-3-1 ] Multiplying two Powers with the same Base 


You have previously learned the number with positive and negative powers, now you will learn the 
rules of the powers: 

1) Multiplying two powers with the same base, 

axar a") for a e nem Z- 

So when multiplying two powers with the same base, the result will be the same base raised to the ad- 
dition result of the two exponents. 


Example (1) Find the number of kilograms which 2‘ lions need in one meal: 


2" x 24 a=? Put the same base and add the exponents 
-— 


So 2* lions need 2’ kilograms of meat. 


Example (2) Simplify and write the multiplication result as a single power: 


jiss eges Per sprer 


a 9 a a iv) 8X279= 2% 27-2 


v) 11?x 11 £ x115 211?-652]1? 

E E E ere EL S 

vi) doo do «do = des =) ai 

vii) 12x8x3 4= (2? x3) x 2x 3^ 222x 23x 3x34 
—223x31-4—25x33 


viii) 4 (b= doy x d= dpyes- d'= 43 


| 1-3-2 | Dividing Two Powers with the same Base 


2) Dividing a power by a power with the same base: 
au 
= ge w a = mme 90 


So when dividing a power by a power with the same base, the result will be the same base raising to 
subtraction result of two exponents, (denominator exponent from numerator exponent). 


Example (3) Simplify and write the dividing results as a single power: 


il) — 3-569) = 3 -5+9 = 34 


vi) 


3) Raising a power to another power with same base 


GJ = 3" for a SO. n,me aA 


So when raising a power to another power with the same base, the result will be the same base raising 


iv) A5 7 523 


(-5)?x 5° (5) 


5 


to the multiplication result of the first exponent multiplying by the second exponent. 


Example (4) Simplify and write the results as a single power: 


i) (73)4 = Bx4= 72 ii) (95)62 95*62 930 


iii) (10 °x 10:5)? = (105)? iv) (72) = (8x 9)’ = (2? x 37) 


=10 7" =10" 


QU ETR ENR EIT 
PREPS Tee, 


= (23)? x (32)? = 26 x 34 


(-73*8)x [eem 
7^x (-7'5) 
(-7!1)x 74 77H +4 
AHS — E EIUS 
2915 


=7 15-1 = 74 
-7 


2 12x 331=9-1x 32 


= 52x50 4 asl -6 


—.52*0-47-6— _§3 
5 5 


| 1-3-3] Raising a Power to a Power 


: Simplify and write the multiplication result as a singe power: 


B 2 x 22—..... O 90x935o... Questions 1-8 
are similar 
to example 2 


- 
Ww 
x 
ul 
A Cn 
Il 
m 
ON 
x 
~~) 
oo 
| 


3e 2” — ce tions 9-14 
57 ee 10 2d bees 33 768 ko x 
6x32 d y (6) x 65x (-6)° to example 3 
m NL m 95) _ m (-6)°* 6% (-6) _ 
O x3 ETT 1.8 m 6? Tm 


(33) 

; Simplify and write the result as a single power: 

| (536 = ...... (S (107 x 105) 3—...... 

Questions 15-20 


m Ix (C3) x 3° fe 
| e». — e JN ERE B DN 


Solve the Exercises 
Simplify and write the multiplication result as a single power: 


67 x BH... — ERI aay 


ne 33 87x doy 


25, dxd Id ly. 


Simplify and write the division result as a single power: 


E -4 
26 = SRE 27 = NES 
d. -3 
28 48 x 3“ =. 29 (9) eee 
33x 2 1,6 
(5) 


Simplify and write the result as a single power: 


(353 =... 


(-2)? x 25x (-4)° 
d 24x (-25p 


~ 
ON 
"S 
— 
CA 

Il 


33. Cheetah: The hunter cheetah which lives in the continent 
of Asia and Africa, belongs to the Felidae, it is from the 
mammals that has possibility of extinction, and is the fast- 
est animal on earth ever where its maximum speed reach- 


es 2 _ m/min. Write the number of the meters which the 


cheetah spends during 2?min. 


34) Production: Iraq produced ( = > 


in the period of 9 months in one of the years. Write the 
production of the petrol in a digital notation form. 


P barrels of raw petrol 


Rubic’s cube: Is a puzzle which represents a three di- 
mentional cube that consists of 6 faces, each face has 3?of 
stickers having the same color, and the Rubics cube faces 
have the main colors which are red, white, green, blue, 
orange, and yellow. The inventor of the Rubics cube is the 
sculptor Rno Rubic. Write the number of the stickers in 6 
cubes as a number of single power form. 


4 (C10)?x 10 ^x -107_ IEEE 
)07xCIO*y — ee ii) cr ee e ee 


Correct the mistake: Jameel simplified the following exponent and wrote the result as 


bi 1 = 1 1 ` - 
follows: (=) 1x (+) x (zz) 123-14 
Determine the mistake of Jameel and correct it. 


x2- 


2°x2 


Numerical sense: Is the number lies between the two numbers 3°! , 3? ? 


explain your answer. 


| Lesson 


[1-4 ] 


& ; 
Giraffe 1s one of the mammals that eats 
herbs and tree leaves,fruits and vegeta- 
bles, and it is the tallest animal ever. 
Girraffes drink water twice a week and 
1f one of the Giraffes drinks D liters 


in the first time and 17 liters in the sec- 


ond time. Write the number of the lit- 
ers that Girraffe has drunk the whole 
week in the form of decimal fraction. 


| 1-4-1 ] Using Calculator to Simplify Numerical Sentence Containing 
Recurring Decimal Fractions. 


You have previously learned how to simplify the numerical sentence by using the ordering operations 
on rational numbers, now you will learn how to simplify a numerical sentence that contains recurring 
decimal fractions (using calculator) as follow: 

If the numerical sentence was written as fraction forms only, you can apply the operations as you have 
previously learned and writting the result as a finite or recurring decimal fraction. 


+2 = D046 .36 .37333..-3.78 
And if the numerical sentence was written as a recurring decimal fractions, it will be left to the later 
stages. 


Example (1) Write the number of liters that the giraffe drunk for the whole week in the 
decimal form: 


15 


1393.17. — 133 17 *2 Add the fractions 
2 


un 6 


-4 t34 Simplify the result to simplest form 


= x = 13.1666...213.16 Write the result as a recurring decimal fraction 


Example (2) Use the calculator to write the addition and subtraction result in a decimal 
fraction form: 


jy 8 + 13 48165 113. 


... = 6.708 3 


10 _ _36- 286 -130 . 380 . 4 9717948717948... = -4.871794 


Example (3) Use the calculator to write the multiplication and division result in a decimal 
fraction form: 
35.5412. 5* 12.4 


i m ^ 15 3x15 3 1.333... 2 1.3 


B ad c. 8 


i) —— x 


"45 


| 1-4-2 ] Using Calculator to Simplify Numerical Sentence that Contains 
Scientific Notation of Numbers 


You have previously learned how to write the number as a scientific notation from standard (digital) 
notation, and vice versa. And now you will learn how to simplify a numerical sentence that contains 
multiplication and division numbers in scientific notation form (using calculator) as follows: 

1) Do first applying operations on the decimal fractions in ordering (using calculator). 

2) Find the power of ten result. 


3) Move the decimal point as required for result. 


Example (4) Use the calculator to write the multiplication and division result in scietific 
notation of the number: 


i) (3.1 x 105( 7.6 x 103) 
= (3.1 x 7.6) ( 10* x10?) Put the operations that have priority between the brackets 
—23.56 x 10 Find the result of multiplying the decimal fraction and the power of ten result 
= 2.356 x 10? Move the decimal point so that the number become in one place 
ii) (1.05 x105)( 0.9 x 107) 
=( 1.05 x 0.9) ( 103 x10“) 
— 0.945 x 10? 
= 9.45 x 10? 
iii) (12.5x 103)( 9.08x 107)=(12.5 x 9.08)(10? x 107)=113.5 x 10*—1.135 x10" 


... 129 x 105 
iv) 0.09 x 10^ 


= (7.29 + 0.09) (10° x 105) Put the operations that have priority between the brackets 


=81 x 10° Find the result of dividing the decimal fraction and the power of ten result 


= 8.1x 10? Move the decimal point so that the number become in one place 


2.25 * 10 _ (9.95 + 0,005) (107 x 102) = 450 x 105 —4,5 x 10? 
V6o05x102- (225 +0. ' 


se es se tan MEN 
are similar 
NINE 21 dT. 2m. to example 2 

2. gn 4 19 RETETE 4 5 10 11 TUM: 


4 21. 6.42. 

7 12 U^ £e] Ib’ -22 0" Questions 5-8 
15.36.1 13.39. Ai qure 
i2.,20.12.. 13.227. rit _ to example 

7 Q5 337 8 pos M mp SE 


Use the calculator to write the multiplication and division result as a scietific notation for 
number: 


(2.7 x 103)(6.6 x 107) = ...... (5.08 x 10°°)(0.8 x 10°) —...... 
625x105 _ 1.69 x105 _ Meier 
05x10 "7 013x199 “= to example 4 


l 2 
EM = yc 
z+ 
2 ] 7 
a a ras 
D. 
Use the calculator to write the multiplication and division result as a decimal fraction form 
1.56. 
EJ A hans 
24, 5.18. 
25 4 3 5 IZ 


(1.3 x 105(9.1 x 105) = ...... 
3» 2.256 107 _ 
AO 6x 108 Te 


Whale: Whale is the biggest living animal ever, either 
nautical or terrestrial, it belongs to the mammals, the fe- 
male whale gave birth to 4 baby whales, the length of two 


of them according to their mums length is = . E Meter. 


Write the total length of the babies in a decimal fraction. 


Vegtable salad: Sarah made a dishe of vegtable salad 
and added 4 strawberries where each of them weight is 


1.5 x 10?kg, and 12 grains of olive which each of them 


weight is 0.06 X 10"kg . Write the total weight that is 
added to the salad in a scientific notation form. 


21 Education: The ratio of the final success in the first and 
second term in one of the secondary schools is x , what 


is the ratio of the success in the second term if the ratio of 
the success in the first term was 19, 


25 


Write the number in a fraction form. 


1) 2L 2u 2 = 11 3.20 7.42. 
i) -= x —m— MX 6 om ii) 55 7 33 133^26 ee 


Correct the mistake: Khulood used the caculator and wrote the expression result as 


follows: (6.7 x 10°)(2.8 x 10 7) = 1.876 x 10 ^ 


Determine the mistake of Khulood and correct it. 


23.5 x 10° 


24 Numerical sense: Is the number ———— — ——- lies between the two numbers 0, 2 ? 


235x107 


explain your answer. 


Lesson 


[ 1-5 | 


Learn 


On one of the flights of the Iraqi 
Airlines from Babhdad to Istan- 
bul, the company sold a first class 
ticket in a price 5.5X10° Iraqi di- 
nars and the economy class in a |. 
price 46.5x 10^ Iraqi dinars. If the 
plane has 180 chairs 12 of them 
for the first class and the rest is for 
the economical classes. What is the 
amount of money that the company 
gets 1f all tickets were sold? 


| 1-5-1 ] Simplifying Numerical Sentence Containing Powers and 
Scientific Notation Number 


You have previously learned how to simplify a numerical sentence that contains multiplication and 
division only for the numbers with scientific notation, now you will learn how to simplify a numerical 
sentence that contains addition and subtraction as well as multiplication and division to the numbers 
with scientific notation. 

And to find the addition or subtraction result of two terms containing a scientific notation of number 
we will follow one of these methods: 


First method: Equalizing the powers of ten for the two terms and taking them out as a common 
factor, then applying operation of addition or subtraction of the two decimal fractions after putting 
them between the brackets and writting their results which are multiplied by the power of ten, then 
adjusting the power of ten as required in the scientific notation. 


Second method: From the scientific notation of the number writing the digital notation, then doing 
the addition or subtraction operation, after that returning the number to the scientific notation or as the 
question requires. 


Example (1) Find aman of money that the company gets if the tickets of the plane 
were sold: 


First method: 

46.5 x 10^ = 4.65x 105 Equalizing powrers of ten to both of the terms 

12 x 5.5 x105 = 66 x 10° First class tickets price 

168 x 4.65 x 10° = 781.2 x 10° Economy class tickets price 

66x10° + 781.2 x10? = (66 +781.2) x10? Taking out the powers of ten as a common factor 


= 847.2 x10?— 8.472 x10" The total amount for the tickets in IQD 
Second method: 


12 x 5.5 x105 = 66 x 10° = 6 600 000 First class tickets price 

168 x 46.5 x 10* = 7812 x 10* 2 78 120 000 Economy class tickets price 

6 600 000 + 78 120 000 = 84 720 000 The total amount for the tickets in IQD 
= 8.472 x10? Writing the number in scientific notation 


Note: You can use calculator in applying operations on decimal fractions. 


Example (2) Simplify the following fractional numerical sentences and write the result in 
the scientific notation: 


i) 4.1x10 °+ 0.61 x 10 4=4.1x10°+6.1x 10? 2 (4.1 6.1) x 10° 
= 10.2 x10 ? 21.02 x10 ^ 
ii) 7.6 x10 *- 0.23x 10 2? 27.6 x10 ^ - 2.3x x10 * 2 (7.6- 2.3) x10 ^ =5.3x10 ^ 


iii) 2.3 x10 2 + 0.176 x 10? = 0.023 + 176 = 176.023 = 1.76023 x 10? 
iv) 300.1 x10 2 - 0.005x 10^ = 3.001 - 50 = - 46.999 = - 4.6999 x 10 
v) (6.3 x105)( 8.2 x 10 7) = (6.3 x 8.2) (10 3 x10 7) = 51.66 x10 ^ = 5.166 x10? 


[| 1-5-2 | Simplifying Numerical Sentence that contains Roots and 
Absolute Values and Powers 


You have previously learned how to simplify a numerical sentence that contains rational numbers by 
using the ordering operations, and now you will learn how to simplify a fractional numerical sentence 
that contains roots and absolute values and powers of numbers, and in the same way you are going to 
follow the previously steps you have learned in simplifying the numerical sentence which is: 

1) Simplifying each term in simplest form by removing the roots, absolute values of the nember, and 
simplifying the powers. 

2) Using ordering operations for simplifying the expression, with giving preference to the operations 


between brackets. 


Example (3) Simplify the following fractional numerical sentences and write the result in 
simplest form: 


-2 


Finding root values and writing the fractions in simplest form 
- 4 Putting operations which have preference between prackets 
— 1 Adding the two fractions to find the result 

6 £ 


MA d )- 


os 28 28 


iv) qr x 34+ (-3)! +32 =(32 x 34) + (-31) - 32 
_-27+1_ -26 


vyGD*«cs 


Simplify the following fractional numerical sentences and write the result in scientific notation: 


7.3x10* + 3.6x10* =... 1.5x10? - 5.42x103 =...... 
Questions 1-8 
5.2x 10? + 0.61x105 = ...... 24x10* 0.21x10* =... ig example? | 
7.6:x109-023x10*&......: (6) 7.4 x10? + 0.176x10? = ...... 
(9.9x102)( 81.8x102) = ...... (5.3x104)(7.2x10°) = ...... 


' Simplify the following fractional numerical sentences and write the result in simplest form: 


Questions 9-14 ; 
are similar 
to example 3 


83 dh5sec5ye5- Bes B e- co 9 f—- — 


f Solve m E xercises | 


Simplify the following fractional numerical sentences and write the result in scientific notation:: 


28x10" 3-123107 ce 


6.4x10? + 0.73x10* = ...... 
4.6x10? - 0.56x105 = ...... 


(8.2 x105)(9.6x102) = ...... 


Simplify the following fractional numerical sentences and write the result in simplest form: 


my l.x64 .—6 = 
7 da; 49 


~ a7 1-815 
G0) ~~~ 9 '14^ Jag — 


Algae: Algaes grow on surfaces of stagnant ponds and 
the rocks on the coast. If the mass of the algae on the first 
rock was 2.6 x 10 kg, and the second rock was 1.7 x 10? 
kg. What is the total mass of algae on both rocks? 


23) Light: The amount of the distance that the light covers 
in one year is 9.46 x 10? km. What is the amount of the 


distance that the light covers in 4.5 x 10? years? 


Atom: The atom consists of proton which has positive 
electrical charge and that is exactly equal to the electrons 
charge, but the electrons charge is negative. The mass of 
proton is approximately 1.67 x 10?" kg, and the mass of 
the electron is approximately 9.11 x 10^? kg. 

What is the difference between the two masses? 


25 Challenge: Simplify the following fractional numerical sentences and write the result in 


simplest form: 


je. 1-37] s, 2 GLa ae |e le 
a a PUES a an I LM 


Correct the mistake: Sundus used the caculator and wrote the result of expression in 


scientific notation: 


(5.4 x 10 4)(3.6 x 10 5) = 19.44 x 10 5 


Determine the mistake of Sundus and correct it. 


x 3 
27 Numerical sense: Is the number FESTE A lies between the two numbers 0, 10 ? 
. X 7 


explain your answer 


Chapter Test 


Using ordering operations on rational numbers to write each expression in simplest form: 


AxlbelxH-.2 232.2 d$- Tu 
3 4-3~ —- — es E 6.03 x 1.5 - 4.03 x 0.9 =...... 
Use ordering operations to calculate each of the following: 

B) 4 +37+ (x4 no m C»-G + += ee 
m--c»- + = ss 1B (4 - (6)? + 14- l E 


Write the following numbers in digital notaion: 


gmsaxio-... | BpAESULEM B 8.05 x 105-.... 


Write the following numbers in scientific notaion: 


B 720000 = ..... B 0.00012 - .... 44. 0.0000066 =....... 


Simplify and write the multiplication result as a single power: 


m sse s... E s... VW 95x d= » 


B oc E n BB) 12° « C3 x Gy — 
Simplify and write the result as a single power 
DEOR IA = rise 
m a mo» =... EE 
go m2: 
6 x € 34)3 = oseeses /— 27x(Qy  — aem 


Use the calculator to write the result as a decimal fraction form: 


1 3J D ð Zo PT 
B. o TT i; --- TO NN = Eurus 


x B= onte D4- "— 39 tglt- battle 
Use the calculator to write the multiplication and division result in scietific notation of the number: 
Bi (3.5 x10 8.1 x 102) =...... A UAAR = 
Simplify the following fractional numerical sentences and write the result in simplest form: 
a 620 Sel a = 6 28) eS | als = een 
5 Tag deem TE. eT E 


a 
um L 
The Real Numbers 


aw EV... 0 6 PR 


2-1 Concept of Real Numbers and Representing them on a Number Line. B 
2-2 Properties of Real Numbers. | 
2-3 Simplifying the Numerical Sentences which contain Square Roots. 

Y 2-4 Applications for Pythagorean Theorem. 
2-5 Coordinate Plane. 


The chameleon is a reptile of the reptiles. It is found in almost every part of the world. It is known 
by its ability to change its colour. The largest length of chameleon male is 68.5cm . This number is a 
rational number and can be written as fraction. 


Use addition and subtraction of rational numbers to write each expression in simplest form: 


d. d pb Laasala i op. e 

n EE zd ess Bu 9 f pas B e 

3.12 -3.07+1.5=... [0.14 +0.92 -0.76=... [8] 5.12 - 0.37 - 6.96 =... 

Use multiplication and division of rational numbers to write each expression in simplest form: 
Jd nd ee, ee 22 . M, -l.- +(-12)= 

023p Bes sex Za... B25 «4.05+(12)=... 

Use ordering operations to calculate each of the following: 

Li 52-(syre a... TERNOJ 

B -27+1-(4)?=...... (99 - (-4)? - 15z ...... 


Write the following numbers in digital notation: 


Write the following numbers in scientific notation: 


65300 = ...... (19) 108000 =... 
0.0043 = ...... 0.000276  ...... 


Simplify and write the multiplication and division result as a single power: 


22/33 x3!-...... EX TxT7^4z..... 24 67x65z ...... 
-4 E 
23 >= e B9 -.... E) 9x2- - -— 


NER d ml.l i. 
Oss eJ —76- "— Bote d 
Use the calculator to write the multiplication and division result in decimal fraction form: 
ma 2 28 .— L 290 mi5.5l 27. 
G2 = "m E Eo a get 


Write one example for each property of the following properties: 

For eacha,b,c E Q if a<b then a+c<bt+c 

55; Foreacha,b,c € Q if a» b and c «O0 then ac « bc 

36 Foreacha,b,c € Q if a» b and c «0 then zc 
28 


Lesson 


[ 2-1 ] 


Ahmed painted a painting rep- 


resenting one of the archeologi- 


cal landmarks, and at the top of 


the front of building appears the 


right-angled triangle, the length 


of its two sides are 2m, 3m. Find 


the length of hypotenuse, and | 


show if it is rational or not? 


[ 2-1-1 ] Concept of Real Numbers 


You have previously learned the rational numbers that can be written in form of fraction or finite 
decimal numbers or recurring decimal number for example:45 24.5, 23 = J ; 4 = 5, VLEO =1.3 


And irrational numbers are written as infinite and non recurring decimal number, and every natural number that 


is not written in form of perfect-square, its square root is irrational number. 
For example: y5 = 2.2360679..., 43 = 1.7320508... . 


As well the irrational number cannot be written in form of fraction A where b z 0. 


The set of real numbers (R) consists of the union of set of rational numbers (Q) and set of irrational numbers 
(H) so RSO UR 


Example (1) Find the length of the hypotenuse, and show if it is rational number or not? 


Assume that the length of the hypotenuse is the variable x, and by using the Pythagorean theorem then: 
x 52 43^ = yeti = Vals e xan 

By using the calculator then: 

x= V13 - 3.6055512... 


We notice that the square root for the number 13 is unrecurring decimal number that's why it is an ir- 
rational number ( real number). 


Example (2)  Classify the number whethre it is rational number or irrational number or 
unreal number: 
i)V9 = 3 integer , rational number, ii) V8 = 2.828427... real number, irrational 
real number number 


ili) 2- Q integer , rational number, iv) 4$ = 3 real number, rational number 


real number 


v) 4-17 unreal number vi) $ unknown , that is why it is not a number 
vii) 4/ 1 = 2.23606...real number, viil) 19 = 3.33333... real number, 


irrational number rational number 


ix) 34 = -3.4 real number, rational number x) -/2 = -1.414213... real number, irrtional 
number 


[ 2-1-2 ] Representing The Real Numbers on a Number Line 


The real numbers has density property that means there are exist another real number between each 
two real numbers; and you can't see this property in natural numbers and integer. The real numbers 
could be represented on a number line, and we need to approximate the irrational numbers into nearest 


tenth to represent it on a number line. 


Example (3) Find a real number between these two numbers 12 ; 32 and represent it on a 
number line: 


BS ae 12- )22 Add the two numbers and divide it by 2 


B9 


=45 +2 
1 1 
=5+2=25 


Therefor the number 2l is one of real numbers that lies between the two numbers 13 $3 


5 


P) 
5 


Example (4) Estimate the following square roots into nearest tenth then represent them on 
a number line: 


i) V5 «2 


it) -V3 z -1.7 


[ 2-1-3 ] Comparison and Arrangement of Real Numbers 


You have previously learned the comparison and arrangement of rational numbers. And in the same 
way you are going to compare and arrange the real numbers after writting them in form of decimal 


approximate to nearest tenth (tenth). 


Example (5) Compare between the following real numbers by using the symbols ( < , > , =): 


)5 1«121-, 45 22236.., 21-2 2.5 = 2.236... < 2.5 
ii) V3 1» 141.69 , V3 = 1.732... , 41.69 21.3 = 1.732... » 1.3 


Example (6) 


i) Arrange the following real numbers from least to greatest 3 , 4/1] > V7 


V7 22.645 ..., V11 =3.316..., 3 21.722... = 43 N75 N1 


ii) Arrange the following real numbers from greatest to least - V8 , 25 , -2.9 
-Vg =-2.828...,-24 =-2.5,-2.9 = 2l ,.4g ,-2.9 


2 2 


Classify the number whether it is rational number or irrational number or unreal number: 
0 | 9 A- Questions 1-10 
v16 2 V 42. 25 27 are similar 
s mk mo p B- 
Gi 07 B? Bs B 


Estimate the following square roots into nearest tenth then represent them on a number line: 


Es 12 -V5= 13 8. Questions 11-13 
E v... VESEERMM s. u estions 11- 


to examples 1-2 
to example 4 


Compare between the following real numbers by using the symbols ( <,>,=): 


14) 43: Me V8 ' 14225 E NI p= Questions 14-16 
e 21 


-4 5 are similar 
to example 5 


7 Arrange the following real numbers from least to greatest: 2.236..., V13 , 42 


Questions 17,18 
are similar 
to example 6 


18 Arrange the following real numbers from greatest to least: _ 46 3L -2.21 


Classify the number whether it is rational number or irrational number or unreal number: 


Bz Br B9 


Compare between the following real numbers by using the symbols ( < , > , =): 


BVB Bp vaio 
) Arrange the following real numbers from greatest to leest -V14 , -3-— l 3.06 


Tahrir square: Tahrir square is one of the main squares 


in middle of Baghdad city and it is designed in circular 
shape, the measure of its circumference is 176m and its 
diameter is 56m. 

Show whether the product of division of circumference by 
the diameter shows rational number or irrational number? 


Dolphins: Three dolphins dive under the water with the 


following depths: 


10x 38 m,-10x fim, 10 f2 m 
144 8 25 


Arrange the depths of the dolphins according to the level 
of water surface from the nearest to water surface to the 
furthest depth in decimal numbers. 


Painting: A picture is painted on a piece of rectangular 


glass, its dimensions are 40cm , 60cm. Find the diameter 
of the painting and does it represent rational number or 
irrational number? 


Correct the mistake: Shayma said that the number 


Challenge: You have previously learned that the circumference of a circle divided by 
its diameter equals x and its irrational number. What is the diameter of a circle having 
the circumference 12cm? Explain your answer. 


Numerical sense: Is the number E lies between the two numbers 4/2 and 43 ? 


4 


16 is rational number while the 
\ 48 


number id is irrational number. Determine Shayma's mistake and correct it. 


Lm 

The value of root 43600 _ 
represents the surface area of hu- 
man body, where L represents the 
height of the human in centimeter, 
and m represents the mass of hu- 
man in kilograms. And the surface 
area for human body used to calcu- 
late the dose of medicine that should 
be taken. Find the surface area for a 
man his mass is 80kg and his height 
is 170cm. 


[ 2-2-1 ] Commutative Property, Associative Property, Distributive 
Property 


You have previously learned the properties of integer and rational numbers. In same way you will 
identify the properties of real numbers which is; commutative property, distribution property, asso- 
ciative property, identity element, additive inverse and multiplicative inverse. 
1) atb=bta ,ab=ba, VabC€R Commutative pro. 
11) at(b+c) = (atb)+c , a (bc) = (ab) c, V abc € R Associative pro. 
iii) a(btc)=ab+ac, V a,b,c ce R Distributive pro. 


Note: Addition operation does not distribute on multiplication operation. 


Example (1) Find the surface area for a human body that has weigh 80 kg and height 
170cm. 
The formula that represents the human body surface area is: 


BSA- |Im_ 
3600 


Where (BSA) is the short form for (Body Surface Area). 
Now substitute the variables by the given value: 


BSA = | 170 x 80 = BSA = (100+ 70) x80 write 170 in a form of (100 + 70) 
3600 3600 
=> BSA= |100 x 80 + 70 x 80 Use the distributive property 
3600 


=> BSA = 1.943 cm? 


Example (2) Write an example for each property of the following properties: 
i) a+b = b+a , ab = ba , v abe R = 43 *J2 =J2 t 43 ; 42 A3 ER 
ii) a+(b+c) = (a+b)+c , a(bc) = (ab)c , V a,b,c E R 

= 43 * (2 t 45) 2 (43 * 42) * 45, 42, 43, JS € R 


iii) a(b*c) = abrac, V a,b,c € R — V7 (3 *Js)- A143 HT AS , 
J7 A35 ER 


Activity: Ask the students to give an example to second part for each property. 


[ 2-2-2 | Identity Element , Additive Inverse and Multiplicative 
Inverse 


iv) Number 0 is the identity element for addition operation a+0 = 0+a =a, YV aE R 
Number 1 is the identity element for multiplication operation lXa=axl=a, Vac R 


V) Additive inverse at(-a) = (-a)ta=0, V a,-a€ R 
V1) Multiplicative inverse ax ET zasl, yae lkr az 


Example (3) Write an example for each property of the following properties: 

iv) a+0 = 0+a =a, YV a E R => 4840 20-48 =/8, V8 ER 
lxacaxiea.vae R = 1x13 =Ẹ413x1=x13,1,/13 ER 

v) at(-a) = (-a)ta=0, V a,-a€ R> n Ned aD 


i.) 
vi)ax—-2—xa-lvac€R,az0- 47 xL lo X17 =, J7 ER 
) a a JI aH 


Example (4) Find the additive inverse for the following real numbers: 
i)6 5-2, ii) J3 -VIT . üi)-2J8 +> 
i) 65 +2+( -64/5 -2)=(6./5 -64/5 )+(2 -2 )=0, -6 45 -2 is the additive inverse of 64/5 +2 
ii) J3- Vil + C/3 +V11) 2 N3- 43) * Vil + VID= 0 
A3 tai] is ^d additive vi of 4/3 - J11 
iii) alata + (2/8 - 4) = C2V8 +2V8) + (Gy 0 
24g8- "F is P4 additive inverse of -248 zd - 
Find the pP inverse for the nm real numbers: iv), |— E , )-24/3 + 3, vi) Oe = 


vi) J 7 = E ab V7= = 1, A47 is the multiplicative inverse of | = 
v) -243 +3) x E) 5 a 437) ENCEXL the multiplicative inverse of -24/3 +3 


vi) -32x 5 


5 N 
=], —— is the multiplicative inverse of = 


32 -32 


Write an example for each property of the following properties: 


a+b = b+a ,ab =ba, V ab ER 
Questions 1-3 


(2) a+(b+c) = (a+b)+c , a(bc) = (ab) e, V a,b,c € R abs similar 
to example 2 
ə a(b+c) =abtac, V a,b,c E R 


Find the additive inverse for the following real numbers: 


Z4» -1 5 A5 +47 I » ++ Questions 4-9 


are similar 


-5 43 +8 Ju -6 M Zr. to example 4 


Find the multiplicative inverse for the following real numbers: 


m i 1 m p" 2 
0 —— / = 2 11. 
1 5 PN B 3 Questions 10-15 


are similar 


13 6 [+ m 2 de a5 8-52 to example 4 


Solve the Exercises 


Write an example for each property of the following properties: 
16 a+0 = 0+a =a, Va ER 
ni at(-a) = (-a)ta =0, V a,-a€ R 
Find the additive inverse for the following real numbers: 
- 613 - 5 -VI -v3 
Find the multiplicative inverse for the following real numbers: 


ay + Bi) -5v2 -5 


Estimate the multiplicative inverse for the following square roots by approximate to the 
nearest tenth: 


; [i m 
af af 


TV screen: Marwa bought a television. The length of the 
screen is 48cm and the width is 36cm, find the additive in- 
verse for the diameter of the television screen. 


25) Diving: : Three divers dive under the water by the follow- 
ing depths 


-18 x [26 m. -24 x Lm, -30 x 2m. 
i 81 16 25 


Arrange the multiplicative inverse for the depths of the 
divers according to the surface of water from the furthest 
depth to the nearest depth to surface of water. 


The Shark: The multiplicative inverse of length for two 


sharks is 22) 3n and 6.25 m. 
81 36 


Compare between their real lengths. 


tl l 
EN "m ioe EN "E 


27 Challenge: Arrange the additive inverse for the estimated value for the following square 
roots by approximate it to the nearest tenth from least to the greatest: 4J T, af 3, AJ 5 


Correct the mistake: Yaseen said that (-5./7 + 1) is the additive inverse for number 


x (-54/7 + 1) 1, Determine Yaseen’s mistake and correct it: 


29. Numerical sense: Is the product of any real number by its inverted is equal 1? 


Learn 


Spider: The female of spider is 
building the net of a spider house 
by using 400 thousand strings and 
the length of each string is 20cm . 
Bassam painted a spider net on a 
rectangle shaped glass its length is 
54/18 cm and the width is 34/2. cm. 

What is the perimeter of the art 
painting? 


[ 2-3-1 ] Simplifying the Numerical Sentences by using the Properties 
( Commutative, Accusative, Distributive ) 


You have previously learned simplifying numerical sentences that contains rational numbers by using 
numbers properties, by the same way you are going to learn the simplifying of the numerical sentenc- 
es that contain square roots by using the properties of ( Commutative, Accusative, Distributive). 


1) ipe A 5 V ab>0 
Ja Ja Vb iii) E xv «yir bo 
D WS a, VW ERO : 


Example (1) Find the perimeter of the art painting in shape of rectangle whose dimentions 
are 3/2 cm, 5/18 cm, that Bassam painted it. 


The variables represent : P for perimeter, L for length , W for width. 
P=2 (Ls W.) 
=2 (5718 + 3V2 ) Use the property of distribution 
=2x 54B 42x342 
=10x 4/9 4/7 +67 Replace 4/18 with 4/9 2 


=10 m dqoJ9 Replace {9 with 3 
23049 + 649 Simplify the expression by adding the similar terms 


= 36 42 Therefor the perimeter of the art painting is 36 ./2 cm 


Example (2) Simplify the following numerical sentences by using the properties of 
(Commutative, Accusative, Distributive) 


i) 5V12 -74322 543 x4 -7J2x 16) ii) V5 (I0 +W3) = V5 V10 + V5 V3 
-5434/4 -7V2V16 = 450 +V15 
-54443 -7416 V2 24/2550 09/15 
= (5x2) V3 - (7x4) V2 = 25 V2 +415 
-1043 - 28 42 -542-4l15 


[ 2-3-2 ] Simplifying the Numerical Sentences by using Properties 


( Identity Element, Additive Invers, Multiplicative Inverse ) 


You will learn the simplifying of the numerical sentences that contain square roots by using the prop- 
erties of (Identity Element ,Additive Inverse ,Multiplicative Inverse ), and in case of fraction that its 
denominator square root you will use the operation of displacer denominator ( this means changing the 
fractions denominator to a number without root by multiplying the fraction by the identity element of 
multiplication ( the number 1) , and then replace it by an appropriate fraction). 


Example (3) Simplify the Numerical Sentences by using properties( Identity Element, 
Additive Inverse, Multiplicative Inverse ) 


3tV7 23 HT 
V7 V7 
E SIT " NT Replace the number 1 with —— yT (multiplying the 
EE JT 
__v7 G7) 
V7V7 
AT +V7V7 
7 


QNT 
HE) 


1 Multiply the fraction with number 1 


numerator and the denominator) 


Use the distributive property 


Simplify the expression, where alt X7 =7 


Example (4) Simplify the following numerical sentences by using the properties of real 
numbers: 


i) J8(1- V2 ) 2 J8- V8 V2 ii) V3 Q3 + 427 2) = J3 V3 +43 V27 
= 44 A2 - J16 =3 + 434349 
-242 -4 =3+9=12 


iii) 6/125 + 245 - 4V5 iW) SVT + NT -E7 
= 6425 V5 - 245 Bde 


=30J5 -245 -2845 -J47 GR) = R7 


V5-8 45-8 | i 9 44 
N5 "T ds 
_ 94 

4 


3 
_ _18Vil 
4 


9r 
16 


Simplify the following numerical sentences by using the properties of (Commutative, 
' Accusative, Distributive): 
i 4/3 - 943 v7 QT -2) (313412 - 5/8 Questions 1-6 


are similar 


V6 QA3 *e42) 53427 6- 43) teN2 Q6 - 6-342) to examples 1,2 


: Simplify the numerical sentences by using ( Identity Element , Additive Inverse , Multiplicative: 
; Inverse ): 


47-2 8-7 wa - 1 | 
| A3. 445 o] Questions 7-12 ' 
i imil À 
: 412 - 2 "n N20 + 45 m 2. ein ema |! 
LE J5 | 
Simplify the following numerical sentences by using the properties of real numbers: 
: a3 43 6-43) GA A7 Q7 + 28) i 
: "m | 1 1 tions 13-18 ; 
| A432 342 - 542 4d ts. MESS 
4 J4 8 7 4/3 . 14 43 to example 4 1 
Sedet S PENNE MEC cece 
( Solve the n : 
| Simplify the following numerical sentences by using the properties of (Commutative, 


Accusative, Distributive): 
|B vz 0742) J5 GB - V5) 
| Ji0045 -742) E JsaQ - V2) 


Simplify the numerical sentences by using ( Identity Element , Additive Inverse , Multiplicative: 
Inverse ): 


9 - 245 V6 -5 
B i 24 
345 EMD) 


Simplify the following numerical sentences by using the properties of real numbers: 
V2 (7 H3) - 446 
: 348 +3(V6 - 472) 


| 846 . 1243 | 
En ' 


Geometry: The near by figure consists of three parts: Part 
A represents a square and it is identical to part B, the part 
C represents a rectangle. Find the total area for the figure. 


29. Fire engine: A fire engine stops about 20m far from a 
: residental building, it lifted up the fire ladder at an angle 
with its all length 35m and it reached one of the build- 
i ing floors. What is the height of the floor that the ladder 
' reached to it on considered the fire engine with the build- 
: ing represent a right-angled triangle? 
Find the result by approximate to nearest tenth. 


A tent: The shape of the front part for a tent is isosceles 
triangle, and every tent needs two poles one for the front 
part and the second one to the backward part to fix the tent, 
if the length of the front base for the tent is 245 m, and the 
length of the oblique edge is 3m. what is the length of the 
tent poles that we need it to compose 4 tents? 


Challenge: Simplify the following numerical sentences by using the properties of real 
numbers: 


B V3 B. ^. A20 


Correct the mistake: Muneer said that the result of simplifying for the numerical sentence 


+ V8 T + V18 = = 450 is 22 , Determine Muneer s mistake and correct it. 


Numerical sense: What is the length probability for each side of the two right sides in a 
right-angled triangle with the length of hypotenuse is NE cm? 


Lesson 


[ 2-4 ] 


An ancient inscription represents 
the daily life of Sumerian people 

( 2400 — 2850 B.C.). 

We see that the mixing of Sculp- 
ture with beginnings of mosaic art 
and collection of colorful stones. 
The painting board is squared shape 
and its area is 9m’, find the length 
of side for the painting board. 


[ 2-4-1 ] Finding the Positive and Negative Roots for Number 


You have previously learned how to find the positive square root for a number, and the square root for 
a number is the opposite operation to squared that root: 7? = 49 which 7 24/49, and now you will 
learn that for every positive number there are two square roots one of them is positive and the other 


one is negative: the positive square root for the number 64 is 8 because 8x8=64 and the negative 
square root is -8 because -8x-8 = 64 and it could be written in form of : + 4/64 2 € 8 which means 
^64 =+8, -64 = -8, when you use the calculator you can see just the positive square root, and it 
is called the principal square root for the number. 


Example (1) Find the length of the side for a squared painting board which has 9m? area. 


The variable L represents the length of side of the squared painting board. 


The length of a side for the painting board is 3m 


We see tht 3x3 29 = + /9 - «3 
-3x-3 29 = 49 =- 


But the negative square root is neglected because there is no real length in negative. 


Example (2) Find both negative and positive square roots for the following numbers: 


436-2 6 , 6x6 =36 si 48129, 9x9-81 
11 => 
-36 = -6 ,-6x-6 236 -J81 = -9, -9x-9 =81 


406.2522.5, 2.5x2.5=6.25 


-46.25 = -2.5,-2.5x-2.5=6.25 


4] 


[ 2-4-2 ] The Converse of Pythagora: s Theorem 


You have previously learned about Pythagorean theorem which describes the relationship between the 
longitudinal side and hypotenuse in the right-angled triangle( the square of the hypotenuse length is 
equal the sum of square length sides). Now you will learn the converse of Pythagorean theorem (in a 
triangle if the square length of one of its sides equals to the sum of the other two sides square length, 
so that triangle is a right-angled). 


Example (3) If the measurements of the three sides of the given triangle are: 
5cm,4cm,3cm. Determine if the triangle is a right-angled or not? 


Write the square of each triangle sides 32— 9, 4? = 16 , 5? = 25. 
Since 16 + 9 = 25, so that the triangle satisfies the converse of Pythagorean theorem 
This means that the triangle is right-angled. 


[ 2-4-3 ] Representing The Irrational Numbers on a Number Line 


You have previously learned how to represent the rational numbers on a number line, and also you 
learnt in the first lesson from this chapter how to represent the square roots for the numbers on a number 
line after writing its value approximating to the nearest tenth. Now you will learn how to represent the 
irrational number on a number line properly and without approximating. 


Example (4) Represent the number V41 on a number line properly. 


Ist step: Find two squared numbers that its sum is 41. 

The length of the hypotenuse for a right-angled triangle with the length of sides 5,4 is 441 
41-16 + 25 

41= 4? +5 


2nd step: Draw on a squared line paper ( graph) a right-angled 
triangle with the length of sides 4,5 unit. 


3rd step: Open the compass as the length of the hypotenuse 
then put the vertex of the compass by the number zero, and 
draw an arc cuts a number line in the point that represents the 
number J41 ; 


42 


Find the both positive and negative square roots for the following numbers: 


16 D 25 3 49 64 Questions 1-8 


are similar 
o E ae 1.21 2.23 to examples 1,2 


Determine if each triangle with the given side lengths is a right-angled triangle. check your 
answer: 


D 40 cm, 9 cm, 41 cm 10 4cm, 7 cm, 5 cm Questions 9-14 
m 
M 6cm, 8 cm, 10 cm 12) 17 cm, 13 cm, 12 cm to example 3 


Find the length of the right side by approximating the result to the nearest tenth, If you 
know that the length of the hypotenuse and length of the right side for each triangle as given 
bellow. 


13 12 cm, 6 cm, .... u4 10 em, 20 cm, .... 


Represent the following numbers on a number line properly: 


V5 A3 nmi 450 9 Questions 15-22 


are similar 


19) V34 452 21 J45 465 to example 4 


Solve the Exercises 


Find the both positive and negative square roots for the following numbers: 


23) 4 36 25) 81 
A 2 25 5 
ig = cd 28) 10.24 


Determine if each triangle with the given side lengths is a right-angled triangle. check your 
answer: 


2 cm, 3 cm, 413 cm 
20 cm, 15 cm, 625 cm 


Find the length of the right side by approximating the result to the nearest tenth, If you know 
that the length of the hypotenuse and length of the right side for each triangle as given bellow. 


31 Ocm, 6 cm, .... 10 cm, 5 cm, es 
Represent the following numbers on a number line properly: 
v2 JIO 

v9 JH 


37. The kite: Kite is one of the famous game among many of 
children. In the given figure if the perpendicular height from 
the surface of the earth is 15m and the length of the string 
that is connected to the kite from a side and in the other side it 
connected to child's hand is 25m. What is the type of the 
triangle that's made by the height of the kite and the string 
and the horizontal distance. Find the length of the horizontal 
distance. 


Sailing Boat: The given figure is for a sailing boat sails on 
the surface of the water. Find the depth of the water by ap- 
proximating to the nearest tenth, if you know that the length 
of the hypotenuse and the right side as given in the figure. 


Balloon: Is a big balloon which connected to its end with 
a basket to carry people or goods and it has different uses as 
a transportation. the near by figure represents an air balloon. 
Find its height from the surface of the earth. 


Challenge: Find the both positive and negative square roots for the following numbers: 
qo) N32 A243 625 
o-z ] B ~ 


Correct the mistake: Sundus said that the triangle that its sides are 1.5cm, l.1cm ,1.8cm | 
represents a right-angled triangle. Determine Sundus's mistake and correct it. ‘ 


Numerical sense: Is it possible to draw a right-angled triangle with the given side’s length, 
as following? explain your answer: 


44) 3 cm, 5 cm , v34 cm (45) 1.5 cm, 2.5 cm, 3.5 cm 


Lesson 


[ 2-5 ] 


Tiger: Tiger is a huge wild 
animal from the mammals meat 
eater. From panther family. 
The female tiger can give birth 
form one pup to eight pups. The 
mother tiger takes care of them 
for 6 weeks then they will de- 
pend on themselves. The table 
below shows the amount of the 
milk that the pups need over a 


one day. Represent the table in [Number of pups] 2 | 4 | 6 | 8 | 
| 


[ 2-5-1 ] Representing Values Table in the Coordinate Plane 


You have learned previously about the coordinate plane that consists of two perpendicular lines in a 
point which is called origin, the horizontal line is known as x-axis and the vertical line known as y-axis 
and the plane are divided into four quadrants. Also you learned how to represent the ordered pairs in 
coordinate plane. And now you are going to learn how to represent the values table in coordinate plane 
includes rational numbers and that by writing the ordered pair firstly from the table then representing 
it on the coordinate plane. 


Example (1) Represent the following values table in the coordinate plane. 


esee [2 [4 [6] 8 


Write the ordered pairs: (2,1) , (4,2) ,(6,3) , ( 8,4) 
Represent each pair with a point in the coordinate plane. 
All the ordered paires lie in the first quadrant. 


Example (2)  Represent the following values table in the coordinate plane, and determine 


the geometrical shape that it represented. 


Dao 
HEURE 
xis151919] 


Write the ordered pairs: (-2,5) , (2,5) ,(-2,0) , ( 2,0) 

Represent each pair with a point in the coordinate plane, 
connect between the points that represented by the values table. 
The figure is a rectangle. 


[ 2-5-2 ] Finding the Distance between two Points in the Coordinate 


Plane 


You have previously learned from the first part of this lesson how to write the ordered pair from the vlues table 
and then representing them in the coordinate plane, and now you will learn how to find the distance between two 
points in the coordinate plane and also finding approximate dimension between the cities by using Pythagora’s 
theorem. 


Example (3) Represent the two ordered pairs (-4,0) , (-1,4) in the coordinate plane then find 
the distance between them. 


First: Represent the two points in the coordinate plane. 
Second: Draw a right-angled triangle as shown in near by the figure. 
Third: Find the length of the two perpendicular sides. 


b = 4 units, and a = 3 units 
Fourth: Use Pythagorean theorem to find the length of the hypotenuse C 
c? = a+b => c=Ł a2 + b2 


=> C-t49r]16 
= c=+.5 = c=+5 


Therefore the distance between the two points is 5 units. 


Note: To get a right-angled triangle draw as following: 


1) From intersection of the two drawn lines, from two points which are 
parallel to each of axis. 

2) From intersection at the two perpendicular lines which draw from two 
points on each axis. 


Example (4) Represent each pair from the ordered pairs {(3,0),(1,-5)},{(0,0),(-3,3)} in the coor 
dinate plane then find the distance between them approximate to the nearest tenth 


First: Represent both points in the coordinate plane. 

Second: Draw right-angled triangles as shown in the near by figure. BRE Ise 
Third: Find the length of each side from the perpendicular sides 

for each triangle. 

The triangle in the fourth quadrant: a = 2, b = 5 units 

The triangle in the second quadrant: a = 3, b = 3 units 

Fourth: Use the Pythagorean theorem to find the length of hypotenuse c 

The triangle in the fourth quadrant: 


C=ath? = c=+ Jah 
= C-ct44425 
=> c=+,/99 = crt54 


Therefore the distance between the two points is approximately 5.4 units. 
The triangle in the second quadrant: 


Q'eqdb = ger 
=> C-t4949 
=> c-ztjig = c=+42 


Therefore the distance between the two points is approximatly 4.2 units. 


x| 0 1-25) 0 [25] | ios 
Eee Os 


ep Xt 4 [7 1-35] 0 | mp [x[ 2 [3 [4 [5] * commie 13 
aoe Pe) el oo NOSINON 


Represent each pair from the ordered pairs in the coordinate plane, then find the distance 
between them with approximate to the nearest tenth: 


Ee Balsa mx 


5) (0,0) (4,4) t6) (0,0) (C5,4) 

Questions 5-10 
(CA, -1) C1, -6) (C3, -6) « (0,0) M 
B 0.2.6.5 H9] (C2,0) (0,3) 


Represent each table from the following tables in the coordinate plane and determine the 
' geometrical shape that the values table represents it: 


EIER oon 
ESOS? IESU 


EE RESI ER SERE RE GE RT FE RE 8g ERE RD E ERI 
ES S ESI ES SR RR Et d [Ew pg 
FUE INEAN AAM: n pes] 


Represent each pair from the two ordered pairs in the coordinate plane then find the distance 
between them with approximate to the nearest tenth if it doesn't represent an integer: 


05 ((6,0)«(0,3)}  881(C5.0:0,5) E (Q.-0:0,0) 
{(5,1)«(2,5)} (0,0) « C4, -4)) (C5, -1) «C1, -6)} 


21 Map: Each unit in the map represents 77km from the 
real distance. Mosul city located at point (-3,5) and 
Baghdad city located at the origin. What is the ap- 
proximate distance between Baghdad and Mosul? 


Hunting: Each unit in the figure represents 50m of 
; the real distance. If a hunter stops at point ( 2,1) and 
: fixed his gun to a bird at point (-3,3), what is the ap- 
proximate distance between the bird and the hunter? 


Submarine: Each unit in the figure represents 5km 
of the real distance. A submarine under the water 
stops at point (-5,-4) wants to attack a target at point 
(2, 0). What is the approximate distance between the 
target and the submarine? 


Challenge: Represent each table from the following tables in the coordinate plane and 
determine the geometrical shape that the values table represents it: 


MEEA 


Correct the mistake: Khalid said that the (Y) coordinate plane for a point located in X-axis 
represent the distance between the point and origin. Determine Khalis’s mistake and correct it. 


Numerical sense: Does the following values table 
represent a hexagonal figure when representing it in Pala in eae 


the coordinate plane? and why? ly| 4 |] 4 [-4] 0. 


Chapter Test 


Classify the following number whether it is rational or irrational or unreal numbers: 
0 
B. B E = E = _ EG 


Estimate the following square roots in to nearest tenth then represent it on a 
number line: 


Compare between the following real numbers P. using the symbols i L4 ee 


W 47: i4 Woi 5 g LL 


ma] Arrange the following real numbers from least to greatest: DIE AIS VA 
14 Arrange the following real numbers from greatest to least: SR , -3.33 


Write an example for each property of the following properties: 
loi 
Ded lsa, y aE ax-——--—xa-l,vacR,az0 
as v lil axL-Lxasi vae Rua 


Find the additive inverse for the following real numbers: 


EH: Hoo Hon OS st 


Find the multiplicative inverse for the following real numbers: 


Bet H^ H^: HH 
5 2 “3 


12 


Estimate the multiplicative inverse for the following square roots by apprpximate to the nearest tenth: 


E my Hx s 


Simplify the following numerical sentences ne ie the properties of 2s numbers: 
29 6 - D d 30 ET DR B D g 348 x 3 


cos eee now 


Find both positive and negative square root for the following hr 


9 225 2 n i» 40 10.24 
36 


Determine if the triangle with given sides is a right-angled triangle. Explain your answer: 
AL 3cm , 5cm , 6cm 42 Veni DN a 4/74 cm 43 2cm , 1.5cm , 2.5cm 


Represent each pair from the ordered pairs in the coordinate plane then find the distance be- 
tween them approximate to the nearest tenth if it does not represent an integer: 


44 (8,0):(0,3) — 45 (04,0) (00,4) 46 (C1,5:C4,2) 
B .0.a.5» Bb (9.0:0.5». Bl (2.5.04. 
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Polynomials 


3-1 Addition and Subtraction of Algebraic Expressions. 

3-2 Multiplying an Algebraic Term by an Algebraic Expression. 
3-3 Multiplying of Algebraic Expressions. 

3-4 Dividing an Algebraic Expression by an Algebraic term. 


3-5 Factoring Algebraic Expressions. 


| A shopping mall has an aquarium having a squared base shape. What is the height of the aquarium 
if its volume is 850m? and the width of its base is 32m? 


Write the coefficient (C) and the variable (V) of the following algebraic terms: 


| Sp) | xy, Coefficient...... Variable ......... 30r?v? Coefficient......Variable ......... 
V16 h*k?, Coefficient...... Variable ......... + ZW Coefficient...... Variable ......... 
10w?h, Coefficient...... Variable ......... 6) wz’, Coefficient...... Variable......... 


Find the addition result of the following algebraic terms: 

Sh?k +10h°k + lax + | u | hk (8) xyz + x?y?z + 6x?y?z 
o 2r’°v+ Lev + 16r?v + | E | ?v | -7 | a2b + 14 a2b + age 
10xy + $ xy+ Ixy + 4xy 12) 7a?b?z + | -18 | a?b?z+9a?b?z 
$ 2x'y? + Ixy t | + | x y* 14) 12 g°h? + Leh? + tn? 
Find the subtraction result of the following algebraic terms: 


A pop. ^? sv |l Ly 2,2 1 22. DES 
jghk-IShPk-Sh'k-|-I|hk — Dg 16Pv- 35 rve- 64 rv 


o xy- " Xy - | - i | Xy 30a?b* = 5a?b?- 15a?b? 

19) | -15 | zv- | -35 | ZV" - 52V? 24w?z - V144 wz - 9w2z 

Find the multiplication result of the following algebraic terms: 

(2x)(20y) (6z2)(3v?) (| -20 | z)@v3) 
10y(2x+60z+4) 302 Q- veo vy e mn) 3y(20m’n+4) 
Find the numerical value of the following algebraic expressions: 

27 i zy? +3zy +w;  w-2,z-4,y-3 028) 3h’k?- 5h +4; h=5, k=3 
| -25 | Pv? iv 45; r-Lv-12 3xy -2xy +6; x=2, y=10 


31. Find the outputs for function value to the following inputs: 


Inputs 2x? +4 Function Rule Outputs 
-2 


5] 


Lesson 


[ 5-1] 


Two loads of food one of the loads 
contains rice, sugar and flour in kil- 
lograms respectivly 54x?, 25y°, 302? B 
and the other load contains the same 
food 36x?, 20y?, 252. . 

What is the sum of the loads and Ti 
what is the difference between them? 


a, 


[| 3-1-1 ] Addition of Algebraic Expressions 


You have previously learned the addition of similar algebraic terms and in this lesson we will learn 
the addition of algebraic expressions (to add two algebraic expressions) we will use commutative 
and associative properties in the addition of similar terms. 


Example 1 Find the sum of the first and second load together: 
(54x? + 25y°+ 307) First load 
(36x? + 20y? + 2572?) Second load 


= (54x? +25y°+ 307? y+ (36x94 20y? H25z ) Sum of the two loads 
= (54x? + 36x? ) + (25y? +20y°) + (30z? 252?) Using association property 
= 90x*+ 45y°+ 557? Add the similar terms 


So the sum of the loads in kilogram is 90x*+ 45y5+ 55z? 


Example 2| Find the addition result of the following algebraic expressions: 
) t wêz + V2 Pv! + V5 PI?) + d wz+ V2 rv? + 245 Sk?) 


= Gwe wiz)- (2 rv? H2 rPv2)+(V5 jk? 2/5 h°k?) Using association property 


= — wz) + ( 22 rv?) + (3V5 h°k?) Add the similar terms 


= E w^z- 2V2 rv + 3V5 ek? Sum of the two expressions 


ii) (V2 xy? + IXy + 4/3 xy) + (3V2 xy? - IX +V3 x’y) 


= (V2 xy? + 3J2 xy?) T = Xy - E xy)H4V3 X’y + V3 X’y) Using association property 
= 4/2 xy?+0+5V3 xy Add the similar terms 


= 4N 2 xy? + 5/3 x y Sum of the two expressions 


2 
30 


r ay") Using association property 


iii) (| -15 | mn + 12gh + SA MK: ry’) 


=(|-15 | mn* | -45 | m?n)+ digas (3g 
2 30! 243) Add the similar terms 


= (15m’n+45m/’n) + (12gh+10 gh) + ( = rv? + 


Sum of the two expressions 


Example 3| The perimeter of an equilateral triangle 
is (2n?-4y*5) cm, and the perimeter of a 
square is (4n?+6y+10) cm, write the algebra- 
ic expression which represents the sum of the 
perimeters of the square and the triangle. 


(21? -Ay45) + (An^ 6y+10) 


2n^r 4y +5 4n’+6y+10 


= (2n 4n?) + (Ay + 6y) + (5+ 10) Using association property 


= 6n? + 10y +15 Add the similar terms 
Sum of the two expressions 


So the sum of the perimeters of the square and triangle is (6n?+ 10y + 15) cm 


| 3-1-2 |] Subtraction of Algebraic Expressions 


You have previously learned subtracting the similar algebraic terms which means subtracting any 
algebraic term with another add the first algebraic term with the additive for second algebraic term, 
we will learn subtraction of algebraic expressions from another, reverse the sign of every term from 
the second algebraic expression (additive inverse for the algebraic expression). 


Example 4. From learn paragraph, find the difference between the two loads. 
(54x? , 25y° , 302) First Load 
(36x? , 20y° , 25z”) Second Load 


54x? + 25y° + 30z? First Load 
36x? + 20y? + 25z? Second Load 
= (54x? +25y° +302? )-( 368) + 20y? + 2522) Find the difference between the two loads 


= (54x? +25y° +302? )+(-3 6x3 - 20y°- 257) We change the sign of the algebrai terms in 
the second expression 


= (54x?- 36x3) +(25y>- 20y°)+(30z?- 25277) Using the association property 


18x3+ 5y5 + 57? Add the similar terms 


So the difference between the two loads in kilogram is 18x°+ 5y° + 5z? 


Example 5! Find the result of subtraction of the following algebraic expressions: 


i) 342 xy - | -2 | zw - JAr?v?) , ( 24/2 xy-10zw+4r’v’) 

od LM NAMEN 
= (34/2 xy - 2zw - 2v?) + (- 242 xy + 10zw - Av?) Adding the additive inverse 

= (342 xy - 242 xy) + (- 2zwt+10zw) + (- 2r’v? -A?v?) Add the similar terms 

= J2 xy 8zw-6r v? 

ii) (3x? - 15y - 6) - (7x2 -9y + 6) 

= (3x? -15y -6) + (-7x? + 9y - 6) Adding the additive inverse 

= (3x? -7x?) + (-15y + 9y) + (-6 -6) Add the similar terms 

= -4x? - 6y -12 


Example 6| A squared shape fountain has an area (2m?-2m-6) 
square meter, it is located in the center of a rectangu- 
lar shaped garden with an area of (3m?-4m-5) square 
meter, what is the area of the garden surrounding the 
fountain? 

-(3m?- 4m +5) - (2m?- 2m -6) Area of the garden 


=(3m2- 4m +5) + (- 2n? - 2m + 6) Add the additive inverse 
=(3m2- 2m?) + (-4m+2m) + (5 + 6) Subtract the similar terms 


= m°- 2m +11 Find the expressions 
So the area of the garden surrounding the fountain in square meter is (m?- 2m +11) 


Make sure of your understanding Find the addition of the following algebraic 


expressions: 
(20x2y?+ i ZW2+5 ) , (20x2y2+ 3 z'w^«10) 
ti 1-3 
E Q2 m +2k2y +9) , (242 b^- Ky 46) posco 


3 to examples 1,2 
E 5 [mie Levi 3) (SVS mnt 2v4 4) 

Find the subtraction of the following algebraic expressions: 

: (mn? CLy€-7 ), (6m*n’ + Sy 247) 

Questions 4-6 
(8a°b +10z - 4) , ( 2a°b + 5z + 3) are similar 


to examples 4,5 


(ihk + 2y - 9) , (Shk - y -8) 


What is the perimeter for the figure? Question 7 


is similar 
to example 3 


Add the following algebraic expressions: 

(| -12 |xày?z + 2ab + 4) , (x?y?z + ab - 2) 
(9) (4V2 Pv? 2hk +3), (V2 Pv? + Shk + 6) 
GIyzw +10x + 2) , (Z-2w + 10x +2) 


Find subtract the following algebraic expressions: 
E Cm*w-|3|y + V7), (7m’n? + Fy - 2V7) 
(8a°b +10z - 4) , ( 2a°b + 5z +3) 
Bae Uy (We iie: 
(3ghk + 2x -9) , (2-hk - 10x -8) 


Electrical: In one of the electrical appliances store in March 
washing machines were sold by an amount of 


(V2 x3 + Lyr +4) dinar, and airconditions were sold by the 


expression of (V2 x? + 4yz +8) dinar, what is the sum of the 
selling of the store in March? 


Stations: Two trains launched from the same stations in op- 
posite directions one of them was (|2| x?+4y+20) km far 
from the station and the other one was (4x*+10y+2) km far 
from the station, find the distance between the trains. 


Challenge: If the perimeter of the triangle was (4x+12y+8) meter 
what is the length of the unknown side? 


square meter and the area of the small square (x?-21x+1) square meter 
what is the difference between the area of the big and small squares? 


Numerical sense: What is the expression which you subtract from 
(7 x?-Ay?—-5) to have the result (x?-3)? 


Geometry: In the near by figure the area of the big square (2x?*24x43) 


Lesson 


[3-2] 


e Learn -— 

Ahmad made a wooden box its base 
is rectangular shaped, if the length of 
the box was (4/10 m?n? in centeme- 
ters, and its width was Ws - m?n?) in 
centemeters . 

What is the area of the base of the 
box? 


| 3-2-1 ] Multiplying an Algebraic Term by an Algebraic Term 


You have previously learned multiplying an algebraic term by an algebraic term, if the variables 
were different but in this lesson you will learn multiplying an algebraic term by an algebracic term 
by using the following properties: 

i) att = (al) i)a".a"—a^*" jii)a?=1, where a is a real number and not equal to zero. 


The area of the base of the box = length x width 
A-4A10m?? x45 m^? 
- (410 x45 ) m?: n?: n?: n? Multiply the coefficients and the variables 
=(J10xV5 ) m?? -n22 Properties of the real numbers 


= 4/50 mín’ In multiplication the powers are added 


= 54/2 m'n’ So the area of the rectangle is 54/2. m'n* Square centemeter 
Find the result of the multiplication of the following: 
i) (4x3y*)(6x°y*) = (4x6) (9x9) (y'xy?) = 24x?*? x y** 5 = 24x$y? 
ii) (Sh?k)(-2h3k) = (9x-2)(h?xh3)(kxk) = -18hk? 
iii) (| -12 | PvX | -4 | evn) = (12x4) ? ?v'*'nz 48r^v/n 
iv) (36z^w?)(6zk) = (6(6)2 *w?k = 36z°w?k 


=a Note : b? =1 


| 3-2-2 | Multiplying an Algebraic Term by an Algebraic Expression 


You have reviously learned multiplying an algebraic term with an algebraic expression by using 
distribution property if the variables were different and now we will learn multiplying an algebraic 
term with an algebraic expression if the bases were the same or different by using distribution 
property also. 


Example 3. Find the result of the multiplication of the following: 


i) -5h?k(3htk? + 6 h2k)= -5h?k(3h*k2)+(-Sh2k)(6h?k) 


By using associative and 

= (-5)(3)(h?xcht) x ck?) +(-5)(6) x (hh) x (kk) SPE propery 

= -15h 4 k+? + (-30)h?*? k'*! In multiplication the powers 
= -15h$k? - 30h‘? me 


ii) 3n?n*(1 -5 mn’) =3m°n* (1)-( 3m?n?)( 5mn?) iene 


= (3) ( m? n?) - (5)(3) wae om. pea distributive property 
= 3m? ni - 15m? ir In multiplication the powers 
-3m? n’ - 15m‘ n? are added 
Aa 7 798 
iii) Txydxyz +4x7yz) = xy = xy^z) + ( yx Ax? yz) 
By using associative and 


E Gp DH (x? - x)Xy:y) (Z) + DHA : X?) (y - y)(Z) distributive property 


= Xj = zy? In multiplication the powers 
are added 


iv) V5 (5 Zw? + V5 zw +2) Ww" 
By using associative and 


E (5) iw? +(V5) 45 ard D. distributive property 


= 545 zw? + 5zw +2V5 In multiplication the powers 
are added 


Que o 
v) V2 x yx 3J2 x?y'!- V2 xy?) 
= (V2 ) (3V2 ) xx?- yy! » (V2 y(v2 ) x*x3yy? distributive property 


In multiplication the powers 
= 0 0.3 
= Oxy” - 2x"y are added 


By using associative and 


= 6x - 2y° 


Example 4 A rectangular shaped stadium with a length of (4x?) meters and width of 
(2x3-4xy-3) meters. What is the area of the stadium? 


area of the rectangle = (length) x (width) 
A = 4x’x(2x3 - Axy-3) 


= 4x?(2x?)-(Ax?)(Axy)-(4x?)(3) By using distribution property 
= 8x5- 16xĉy - 12x? » 


So the area of the stadium is (8x? - 16x*y - 12x?) square meter 


Find the result of the multiplication of the following: 


Ing Questions 1-2 

are similar 
(20x°yz)(10xy) to example 2 
(38) (8v2)(| -5 | Pv+6rev?) 
i v2 xy(v2 xy-y) Questions 3-6 ' 
are similar : 
l V7 2w(z!wy+2V7 z^w?^y) to example 3 ' 


qe lex le h?kr + 6h°k 1? + V8) 


Find the result of the multiplication of the following: 


| (m^n)(m?n^) V5 ab? c3 (24/5 a^) : 
Bl seyn E vy ery : 
: ( y-2) (xy) i3 (3|2wez | 
| (8w-4) (Tw? ) 14) -3xy*z (Sx*y*+ 4xy7z - 6x?y/z)) | 
BB) jae a'b) (Sab + 4a°b- Jabo?) Sa?b | 


B9 


O 


hk (6h?k? - 7h^y + 2zy) I2x5y' (1-4 -x°y) 


4ab (a?b - 3/64 abc) ! 


EEEIEE 


= r(?-A7 rvy) 


20 
| x (x-x?y? + V2 x?) 22] 5m3(2m+nz*+ 4 ) : 
: |-3 | 2v2(|4 | rv 25) 3) yz G6yz + 6yz + 36) | 
| V9 ghQg'h? + 3gh +5) | -8 | zw (| -2 | zéw? er.) | 


27 Geometry: A triangle its base length is (5xy?) cm and its height 
is (3x2y?-Axy) cm, what is the area of the triangle? 


Technology: Ahmad subscribed with internet services with 
a speed of 4x^y? , while Mohammed's speed is more than 
Ahmad speed with 5xy? . what is the speed of Anwar that 
represents the product of Ahmad and Mohammed speed? 


Biology: If the population of a bee kingdom is 10w?z and it 
doubled with 5Z?, so what's the number of the bees? 


Cink E 


Correct the mistake: Ali wrote the result of multiplying 
42 Wk? (42 h?k?- 44 h?k ) as 4b?k^-4b?K? find Ali's mistake and correct it. 


31 Challenge: What is the algebraic term that if we multiply it by 5 


= xy t 5x-4 
the result will be 10x*y* + 20x+y? -16x?y? ? 2 


Challenge: A quadrilaterals prism shaped box with an area 
of base is Z? square unit and height (5z7+5) unit, what is the 
i volume of the quadrilaterals prism? 


Statistics: If the population of Diyala was 2x2y? , while the 
population of Baghdad 20x?y? times more than Diyala's popu- 
lation. So what's the population of Baghdad? 


Lesson 


[3-3] 


A former planted a rectangular | 
shaped land for vegetables 
e which has a length (./5 xy+x) 
meters and width (4/25 x2y+4) 
meters. 

What is the area of the land? 


[| 3-3-1 ] Multiplying Algebraic Expression by Two Terms 


We have previously learned that multiplying an algebraical term with algebraical expression 

you will learn in this lesson multiplying an algebraical expression with another algebraical 
expression and each one consists of two terms by using distribution property, there is two types of 
multiplication vertical and horizontal. 


Example 1 Area of rectangular = (length) x (width) 


A= (5 xy-x)(425 x2y+4) Area of rectangular 


= (V5 x?y x J25xiy) + V5 x2y(4) + x25 xiy) + (4)(x) By using distribution 
property 


= (V5 x’y x 5xly) e (4V5 xy) + (5x3y) + (4x) By using horizontal 
multiplaction 


=5V5 xty?+4V5 xy + 5x3y +4x Area of the land in 


square meters 


Find the result of multiplication ( horizontal ) of the following : 


ey ETEEN 2 
1) (X +y*) (x°+ 2y*) By using disribution property 


= (Fx x > x 2y?) T (y? -x° + y? . 2y?) By using horizontal multiplication 


E lx XN? + x3óy? + 2y* 


11) ( | -2 | ab + | -5 | bc) (3 + ab) By using distribution property 


= (2x3)ab + 2a?b? + (5x3)be + 5ab?c By using horizontal multiplication 
= 6ab + 2a*b?+ 15bc + 5ab?c 


Example 3 Find the result of multiplication ( vertical ) of the following : 
i) (3th? - 7) (54 th?) 
(3th? -7) 


x (54 th’) Multiply (3th?) in the second brackets by the vertical method. 
15th? - 35 Multiply (-7) in the second brackets by the vertical method. 


= 7th? + 3Ch^ Put the similar terms 
8th? -35 + 3t2h* Add the terms 


ii) (zw +1) Qwz + 4) 


x (3zw + 4) 


Erw’ + 3zw Multiply (1) in the brackets by the vertical method. 


2 
Multiply ( g Zw) in the second brackets by the vertical method. 


* 4 Put the similar terms 


Swit Sow) 43zw-4 4 Add the similar terms 


(8y+3),(8y-6) , what is the area of the court? 


area of the court = (length) (width) 
A= (8y+3) (8y-6) By using distribution property 
= 64y?- 48y+24y-18 By using horizontal multiplication 
= (64y?-24y-18) The area of vollyball court in square meter 


| 3-3-2 | Multiplying Algebraic Expressions by two terms and the 
other of three terms 


You have previously learned from this lesson multiplying an algebraic expression with another alge- 
braic expression by using distribution property by vertical and horizontal multiplication and you will 
learn multiplying algebraic expression which consists of two terms with algebraic expression which 

cosists of theree terms by using vertical and horizontal multiplication. 


Example 5. Find the horizontal multiplication result of the followings. 


i) (-2x?- 8)(x3+x-2) By using distribution property 
a 
= -2x?(x^*x-2) - 8(x°+x-2) By using horizontal multiplication 


= -2x5 - 2x34 4x? - 8x? - 8x +16 
= -2x5 - 10x°+ Ax?- 8x + 16 
61 


i) (V7 y- 5z NT. y+ 3z AT w) By using distribution property 


= (V7. yy(v7 y’ 432-07. Ww) - (5207. y+ 3z-V7 w) By using horizontal multiplication 
—Ty* 3V7 zy?- 7wy?- 5V7 zy?- 1522+ 5V7 zw 
=V7 y* -2V7 zy? -15z2 + 5V7 zw 


Example 6| Find the result of multiplication ( vertical ) of the following : 

i) (z+ 7)(Z? - 2z + 3) ii) (x + y)(x - xy + y?) 
(z * 7) (x+y) 

x(z? - 2z + 3) 


x(x - xy + y’) 
3_ 9774 37 Multiply (z) by the X? - xy + xy? Multiply (x) by the 
second bracket second bracket 
7z?- 14z +21 Multiply (7) by the xy -xy? + y? Multiply (y) by the 
T — o second bracket —— ~ second bracket 
zZi45z2-llz-21 Add the similar terms X? + xy - x’y + y? Add the similar terms 


: Find the result of the horizontal multiplication for the following: 


453 
| (3x-2)(4x*1) 23 «5 (N5 x-5 X 2x - 6) Questions 1-4 

A 5 <3 si are similar 

' (2a bMS ab -gD (-4m°n? - 6mn?)(6mn -3m) to examples 2,5 

; Find the result of the vertical muliplcation for the following: 

|B) Qx-Sceeesy-7) (5) (2xy-3)(xy?-32-15w) Questions 5-8 

H are similar : 
| [7] Ga-4y)(y*+5z-6) (x2-2x)(5x2+3x-4) to examples 3,6; 


; Find the result of the horizontal multiplication for the following: 

: [9] (x*y-5z)(y+4) we Eze) FAD Bm-5)( | 10 | m2-3n) 
: [2 oc2y) Ox) (ab+3c)(2a+c) FA (V5 m-3x)(m-2x) 

| Q7 y-2)(N7 yw-ez) fe) (6m45)2x^-3x-5) 57) (ek DGrv-e5) 


; Find the result of the vertical muliplcation for the following: 


f 3 (3xy-3)(4y+3z) [9 9 G- m^-2m)(4m^-8m-5) (20) (V2 x^43y-1) 2 x syi 
| eJ (3x-5)(6x°+ 12x-8) (| -24 | +6y)( | -2 | zw+2y) (23) (6 x-3y)(4y*+10y+2) : 


Geometry: What is the area of the triangle if the 
length of its base was (2x43) meter and height (3x-1) 
meter? 


Geometry: A passage with a width x surrounds 
a rectangular garden which its length is 8 meters 
and widht 6 meters. What is the total area of the 
garden and the passage? 


Molds: A cake mold is made of aluminum with 
a rectangular shaped base, what is the area of the 
base if you knew it's dimensions in centimeters as 
in the figure? 


27 Find the area of the shaded region in the near by figure? 
X+2 


Challenge: Find the result of the following: 
i) (y™+ y (ym! - y-! + y), am € zZ ii) (3 - z)O + 3z+ 2’) 
iii) (Lt - D iv) Gc y) (x - y) 


Correct the mistake: Suaad wrote the result of the expression (2x--6)? in the form of 
4x°+12x-36 discover Suaad's mistake and correct it. 


Opened Problem: Write an expression which contains two terms, and an expression 
contains three terms and then find the result of their multiplication. 


Lesson 


[3-4] 


alc horizontally according to the law 
x= Shin , where x represents the speed F 
of the arrow and h represents the height 
of the arrow in meters and n represents 
the time in seconds find the speed of the 


arrow if the values was h=5, n=2. 


| 3-4-1 ] Dividing an Algebraic Term by an Algebraic Term 


You have previously learned division of powers which means x =a™™ where (a) is a real number 
a 

and the denominator must not equal to zero. In this lesson you will study division the algebraic 

expressions which is an algebraic term dividing by an algebraic term where dividing the coefficient 


of the first term by the coefficient of second term then subtract the powers that have the same base. 


Example 1! For calculating the speed of the arrow x = 


2 
x= 3n Divide the term on (h) 


x-5h?!n Replace the value h,n 
x =Shn 

x = 5(5)(2) 

x = 50 m/s 


So the speed of the arrow during its taking off is 50 meters per second. 


Example 2| Find the division of the following where the denominator must not equal to zero: 


8x’y* 4 


x75 4-3 — 4 2 


i) at = 4x 

eS eo 3. fe aX y 

Divide the coefficient by coefficient then subtract 
the powers 


4 


: Pu ERGNEMS DAMM MM ES 8-6 
1 jy Sry y 


| 3-4-2 | Dividing an Algebraic Expression by an Algebraic Term 


You have learned dividing an algebraic term by an algebraic term in the previous section and in this 
section you will learn dividing an algebraic expression by an algebraic term where the denominator is 
not equal to zero (partial fraction method). 
Find the result of dividing an algebraic expression by using partial fraction 
Example 3 8 an a'g p YUNEP 
method where the denominator is not equal to zero for each of the followings: 
jy 12424x? Dax 24x? 
6x ~ 6x 6x 
= 2x*144x7"! = 2x? + 4x 


. x5y?- xĉy5- 3x2 y! x$ y? xà y5 3x2 y 
ii) — a — 7 - zy - vs = xo2y2l - x3ày51 -3x22y71 


= xy - xy? - 3x°y® = x‘y - xy? - 3y$ 


... 122w?49z'w^ +152z2w?) = 12z5w2 . Oz^w5 15z?w’ 
iit) 3ziw - 32w * 37w * 3zZw 


—475?97-.-37 ew 46722 wl! = 47?w + 372w^ + 5w* 


5a b*-25a b' 5a?bé 25ab/ 
i ui e mcs Se, ss uc OL, m Scop dor 
2 5a°b* T Sab? Sp T ° ide 


5 
= afb’ -5a?bp? = atb? + 2 


v) A15x? - J20x^ _ J15x? g 20x‘ _ V5 x43. y. 245 " 
J/10x? V10x? V10x? 452. V5 x42. 


64r+v2-16r-v2-32 64v l6rv 32 : 4 
= a o --— =8rv - 2rv - — 
Srv Srv Srv Srv rv 


D J49xiy? + 3/8 X°y®- 7xy V49x2y? 3/8 xy?  7xy 
uH SERE Ne MM oe 


14xy |^. ]4xy t l4xy . 14xy 


Tx2 2 9x5 6 7 
_ y H y Iy -lxya.lgsl 
]4xy 14xy l4xy 2 7 2 


vi) 


In the ner by figure if the base of the triangle 2xy and area x’-xy+y°, find the 


height in meters? . 
2 the area of triangle 


height of triangle= 
eight of triangle cba 


2(X'-xy -y) _ 2x?- 2xy + 2y’ 
2xy E 2xy 


2 2 
22x oxy ,2Y LX Y meters 
2Xy 2xy  2xy Y X 


; of the following: 


15m’n° 
j 24m°n? 
5 6h!2k!° 
-2 1hêk5 


' -84x$y? + 12x°y° 
' Ay? 


qa iz us -152w^y$ 


«2 ne + m’ní 


Find the result of the division where the denominator is not equal to zero for each 


-24x3y3 5) 82 
36x?y* -1272 Questions 1-6 

are similar 
-18r^v$ Dey to example 2 
415r^v* 24x)y* 


Questions 7-12 
are similar 
to example 3 


Y 36m” - puo yy v5_BY- v2 gh 42 gh? 


10h? 


3/-8 v7- 20v4 


^— 4m^ü Av? 


! ONE E EEEE ' 


of the following: 


ma 12b? 
13 
i 4b? 


: 81x/y? ző 
: LI yu 
m 40r v? 
17 

Trv 


e 13a?b*c?- 52a'b*c® 
Babe 


gg 30m 327 m 8m’ 


4m? 


| jp 482^ 162 +82" 
47? 


Find the result of the division where the denominator is not equal to zero for each 


-8m?n? 


ig 36mm 


- 3móm 


J Bon nk 


50 6w^z49wz 
3w^z 

m 5x 

d 12x* 


24 72n” - 63n*- 54i 
On 


a 12m°n*+ 9m*n*+ 12m?r? 
a S 
3m?n? 


m-27r 


27 Geometry: Cylinderical shaped can if the rule was h= r 
Tr 


where m is the total area for the can, r is the radius 
of the base r =5cm, m=280 cm” , find the value of h. 


n?- m? 
Geometry: If z= "ut find the value of z if you knew that 
n-5,m-4. 


Prove that the algebraic expression does not consists of a variable 


25pv^- 15Pv?-5pP v? _ _25v? - 15r - 5 
5pv? 5 


Fireworks: A fire arch took off vertically through space 


according to the low of v= -hr5»t 


where v represents the 
speed of arrow while taking off (m/sec) and h represents 
the height of the arch (m),(t) represents the time (sec) find 
the speed of the arrow while taking off if you knew that its 


height is 275 through 5 seconds. 


Challange: Simplify the algebraic expression: 
-8z'-10z3+ z7?  42-452-46z 
354 ta 

22 Z 


$32 PEE 
32) Correct the mistake: Ahmad divided the algebraic term: DUX IY FBR 
Xy 


so the result was 5x?y43x?y?-Tx, show Ahmad's mistake and correct it. 


The bigest pyramid is located 
in Egypt where the pyramid 
is quaternary and with total 
area is m=x*+2xy where x 
represents the length of the 
base y represents the height 
of one of the faces, how can 
I find the greatest common 
factor for the expression that 
represents the total area of the 
pyramid? 


[3-5-1] Factoring an Algebraic Expression by using a Common Factor 


You have previously learned multiplying an algebraic term with an algebraic expression and multi- 
plying an algebraic expression with an algebraic expression and in this lesson you will learn factoring 
the greatest common factor (G.C.F) and its the opposite of multiplication operation and the greatest 
common factor include of the coefficient and the variables with smallest index. 


Find the greatest common factor which represents the area: 


x? + 2xy I will find the greatest common factor for expression which is x 
^ 2 

X X 

X, Ixy 

X X 

x42y Then the factoring is x(x+2y) 


I divide each algebraic term by the greatest common factor 


X(x+2y) = x^ 2xy check: Multiplying the result by greates common factor. 


2 | Factorize the algebraic expression by using the greatest common factor and check 
your answer: 5 i 
i25cd + 45d - 5cd? iii) Jaw? + Few + Baw GC 72 

25cd . 45d.  5cd? l2. 5 oed 
+— - , G.C.F- 5d 44^W 16 d 
Sd ^" 5d ^ sd CHEER LEN: 
= 5d (5c? + 9 - cd?) Check zo 
= 5d(5c? + 9 - cd?) 225cd + 45d- 5c | Lzw(zw + = 3w?) 


E ee Sea DUM ad c ae 

ie 2 - du .C.F= 4 

ii)28h2k - 8k + 12 G.C.F -lzw(zw-3-.3-w^) Check 
28h’k — 8k 12 4 4 2 


= a wd T E uE ) - Lew n Žzw 4+ Sud 
= 4(7h?k - 2k + 3) 8 
4(Th?k - 2k + 3) = 28h2k - 8k +12 Check 


Example 


= 5d( 


[ 3-5-2 | Factoring an Algebraic Expression Using Difference between 


Two Squares 


You have previously learned factoring algebraic expression using greatest common factor and in this 
section you will learn factoring by using difference between two squares or the both methods together. 
i) à? - b?-(a-b) (a-b) 

ii) ka? - kb*= k(a? - b?)7 k(atb) (a-b) 


Example 3. Factorize each expression using the difference between two squares: 
i) x?-y? = (x)*-(y)’ il) 27-36 = (zy - (6) iii) 4h? - 81w? 
= (x+ y)(x-y) = (z-6)(z+6) =(2h-9w)(2h+9w) 
iv) y?-7= (y)- (V7? v) 225m'n'- 625a?b? G.C.F- 25 


= (y-V7 )(y+V7) = 25(0m?m-25a?b?) 
vi) 25h*-5a? G.C.F-5 = 25(3mn-5ab) (3mn+5ab) 


= 5[(V5 hy -(ay.] vii) 144z?w2-2= (12zw)*-(V2 Y. 
= 5(V5 h?-a)(V5 h^4a) = (12zw-V2 Y12zw--/2) 


[| 3-5-3 | Factoring an algebraic Expression Using Difference between 
Two Square Expressions 


You have previously learned factoring using difference between two squares, and for factoring the 
more complex expressions you can use factoring of the difference between two square expressions 
for making it easier in some operations. 
Example 4 | Factorize the expression by using the difference between two square expressions: 

i) (x ty)’ - (x +2) 

= [(xty) +(x+z)][(xt+y)-(k+z)] Using difference of two squares 

= (xty+x+z)(x+y-x-z) Open brackets 

= (2x+y+z)(y-z) Simplify the expression 


ii) (2m+3)? - (3m-4y? 
= [(2m+3)+(3m-4)][(2m+3)-(3m-4)] Using difference of two squares 
=(2m+3+ 3m -4)(2m+3 -3m +4) Open brackets 
=(5m-1)(-m+7) Simplify the expression 


iii) (3w+5)? - (wt+4/) 
= [(3w+5)+(w+4)]|[(3w+5)-(w+4)] Using difference of two squares 
=(3w+5+w+4)(3w+5-w-4) Open brackets 
=(4w+9)(2w+1) Simplify the expression 


Factorize the expression by using the greatest common factor: 


F 12x49 36y-18 B) 15m421 Questions 1-6 
are similar 
282 -7z+7 [5]l6mm-12m-4 [6] V3 h- 3h to example 2 


Factorize the expression by using the difference of two squares: 


s 2 2 10 B oy | 
(7) r- 16 L8] 4y?- 9 19] 169x H Mo 81a b Questions 7-14 


are similar 
A 49 -y? 25n?-9k? 336-256 14-2 d 
Factozie the expression by using difference of two square expressions: 
(3m+1)? - (n*6y? (16) (2x-+y)?- (4x+3y)? Questions 15-18 
are similar 


(x-2)? - (x+5/ (3-z)? - (6-zy to example 4 


Factorize the algebraic expression by using the greatest common factor and check your 
answer: 


2x5 -6x?+10x? -24y°+8y>-4y! 
21 64h? k?- 16hk 22. 15m‘*n*+6mn?+3mn? 
23. 72x°+18x?+9 24. 36m7n* +4mn+8 


Factorize each expression using the difference between two squares: 


25] 4x?-16 26) 81-25n? 
27 36h 4 28) 169a?-3 
29) 625b?-2 30) k?-5 


Factorize the expression by using greates common factor and then difference between two 
squares: 


Bi) 5y2-20 12x?-27 

14w?- 2 18k? -32 

Factorize the expression by using the difference between two square expressions: 
(3x+5)2-(x+4) (Sy-3)?-(32-y)? 
(4m+n)2-(5m+2n) (6z+1)2-(w+5)? 


If the total area for the near by figure in the rule was x = r^ lg 


Factorize the expression (x) by using the greates common factor and 
find the value of x when r =4 . 


If we had a square which the lengh of the side is 4x and 
a right-angled triangle which the length of its right sides 4x, x+4 . 
i Find the area of the square and the triangle together "f 
and then factorize the expression. 

i meter meter 


Cylinderical shaped can which its total area is (277 h + 2r? h) square 
meter. Simplify the expression by using the greatest common factor 
and then find the area when h=7, r=3 . 


42. Challenge: If the expression was yz 5x)-15x^6, z=5x*-10x°-6 find the result of 
the addition of the two expressions and then factorize the result by using the greatest 
common factor and is it possible to factorize each z,y ? 


Geometry: A square which length of its side is ycm and a rectangle which its length is 
more than the length of the square side by 3cm and its width is less than the length of the 


square side by 3cm. What is the area of the rectangle? and does the area represent differ- 
ence of two squares? 


ing difference of two squares and wrote the result as: 


Qasim Solution Hussam Solution 


36m^-100n? 36m^-100n? 


: Where is the mistake: Qasim and Hussam factorized the expression 36m^- 100n? by us- 
' (6m?+10n)(6m?-10n) (6m?-10n)(6m?-10n) 


Show which one wrote the correct result. 


Chapter Test 


Find the result of addition or subtraction of the following algebraic expressions: 

X. Gf xy 4xy-2)+( 3/27 x?y?- 6xy*3) 2 (V9 Pv 12gh-6) + (VIOO rv- 2gh+1) 
EX (Lmin 7hk--8)«(qem^n* +9hk-12) [4 | (45 h?k3- 20x+2)+(5./5 h?k3+ 5x -3) 
15) (4/125 ab? +4b+3)-(15a°b*+ 3b-6) 16. (riv 24h -6)-( rv 8h +1) 

Find the result of the multiplication for the following algebraci terms: 

3 (6x’y)(12xy) B (G-gh)(32gh) [9 (25 afb?)Sa?b?) (10. (4/1000 h*k*)(10hk) 
mm V7 1v (7 Pv? +rv+2 ) [i8] J wz(81w°z™zw+3) 43 -10z2wXV100 zw+10) 
Find the result of multiplying the following algebraic expressions: 

44 (2x+y)(x+y) 45 (zw+4)(zw+5) 16 Cs gh-3)(Lgh-5) 

47 Qxe4)x^3xH ) — us (9r-DQr^- 3r+1 ) 19. (4m^n-n)(4m?n?-n*2) 
Find the result of multiplying the algebraic expressions using vertical method for the following: 
30 Gav's Scare 1) müGy-y)C3ysya2) — 83 (Bzw 4)(2zw42) 


Find the result of the dividing the following algebraic expressions: 


-35x* p 12y° 25 J100 r° 30v* -35h? 
xS 36y? Por 6v? 5h? 
56m?n^-7m?n?4-42 29 -25zw-+10zw -5 81- 27ab -3a 
7mn 5zw 9b 


Factorize the algebraic expressions by using (G.C.F): 


31 14y 2y-24 32 4z*w?- 16z?w? +48zw 33 100c*d? +50c7d? + 25cd 
Factorize the algebraic expressions by using difference of two squares: 
134 4z°- 16 BS] 144x* - 64 mo-s 37 81g? - 36 


Factorize the algebraic expressions by using (G.C.F) and difference of two squares: 


38 18v-32 B 502-2 40 400x-4xy 41 81w - 169w? 
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Inequalities amal Bquatio 


4-1 Solving Two-Step First Degree Equations with One Variable in R. 
4-2 Solving Multi-Step First Degree Equations with One Variable in R . 
4-3 Solving Second Degree Equations with One Variable in R. 
At 4-4 Solving Two-step Algebraic Inequalities in R. 
x 4-5 Solving Multi-step Algebraic Inequalities in R. 


In the zoo, there are two lakes for breeding crocodiles, the number of crocodiles in the first lake is double 
the number of crocodiles in the second lake, and the total crocodiles number for the two lakes is 60 croco- 
diles, by using the equation 2x + x = 60 we can calculate the number of crocodiles in each lake, when the 


variable X represents the number of the crocodiles in the second lake. 


Find the value of algebraic statement for each of the following by using the given variable value: 


Hj 7x-3°+7, x=4 OB 3 y-2)-10, y=-5 
Bl» n- 6) - 15, n=-16 (4) G6 +d) -4(1-d),d=6 
E -si+y 24 , y=3 Bs uv 


Solve the addition and subtraction equations by using mental arithmetic: 


Ox + 21=21 (8) y-9211 [9] 80-2220 
(10) -10] + x = 33 E m- N16 «0 12] N49 -n=0 


Solve the addition and subtraction equations by using the relation between addition and subtrac- 
tion. 


(3) w+ 132 2 61 ø m-22=-32 5) y+ 14 2 [10] 


(16) 63 -x =|-43| (17) N64 -h=8 fis) d+ 27 =8 
Solve the multiplication and division equations by using the relation between multiplication and 
division: 
(19) 3k =15 60) s«8--9 Gi) V4 n=-24 
22] -7| m =63 63) -88 = y =|-1]| BA d+Vs =8 
Solve the following equations in Q: 
, I 

B3] Ty -4- 51 B9 Vie -2x =21 BF 3x+9=54+5 
23 127 +m=5-1 29 18h272-C9 = BO) z+] 11] = 3° + 22 
Write one example for each property for the following properties: 
81) For each a, b,c € Q it a<bthena+c< b+c 
32) For each a, b,c € Q if a» band c < 0 then ac < bc 
33) For each a, b,c € Q if a> b and c >0 then 2 Ž 
Use Inequalities properties to solve each of the following inequalities: 
B3 y-10 < 12 85 x+5 > 18 36) -9+m < 0 

3 9E x 1 p 
82 Vs +h < 26 S i3 BJ -7y x 19 
30 > < -10 Gi) 4x +10 « -48 B -3(n-7 > 21 
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| Lesson 


[4-1] 


Ahmad has 5 cages of cnary birds 
and Firas has 4 cages of birds. 
Ahmad took out 8 birds from 
his cages and added them to Fi- 
ras’s cage so each of them will § 
have equal numbers of birds, if 
the birds are distributed equally 
in the cages, find the number of 
birds in each cage. 


E 
£*i 
LI 


[ 4-1-1 ] Solving the Equations by using Addition and Subtraction 


The first degree equation with one variable it is the equation that contains one variable in first power. 
Solving equation means that finding the variable value in it, and for solving the equation you have to put the 


variables in a side and the numbers in the other side. 


Example (1) Find the number of the birds in each cage. 


Assume that the number of the birds in each cage is x 
So the equation which represents the problem is 5x — 8 = 4x +8 
First method: The vertical method 
5x-8=4x+8 Write the equation 
-4x -4x Add to each side -4X 
x-8--8 
+8=+8 Add +8 to each side 


x= 16 So the number of the birds in each cage is 16 birds. 
Second method: The horizontal method 


5x — 8 = 4x +8 Write the equation 
5x — 8 — 4x = Ax - Ax +8 Add to each side -4X 
x-8=8 
x—-8+8=8+8 Add +8 to each side 
e= 16 So the number of the birds in each cage is 16 birds. 
Check: Replace the variable value ( X = 16) that you have got it from the solving of the equation: 


? 
5x -8 = 4x +8 
5(16)-8 4(16) +8 
T9 


Example (2) Solve the following equations by using addition and subtraction: 


i) 3y -12 = 2y - |-30| —3y-2y -12 = 2y- 2y- |-30| 
= y-12 +12 = -30+ 12 = y=-18 
ii) 20+ 2h =3h -3° = 20+ 2h -2h = 3h -9 -2h 
=> 20+9=h-949 = h=29 
ili) 2x + 2/3 =x- 3/3 = 2x +2/3 -x=x-3V3 -x ^ x 243 = -3/3 
=> x + 2V3 -243 2-243 -343 => x=-5/3 
iv)[m2 10- i-8 m = 3m=10+2m => 3m-2m=10+2m-2m =>m=10 


[ 4-1-2 ] Solving the Equations by using Multiplication and Division 


Use the relation between the multiplication and division to find the Variable value in first degree 
equation with one variable. 


Example (3) Colouring pencils: Sura bought 5 cans of colouring pen- 
cils, she kept for herself 3 pencils from each can and gave 
the remaining to her four sisters equally, each of her sisters 
took 15 pencils. What is the number of the pencils in each 

n? 
Assume that the number of the pencils in each can is n 
So the equation that represents the problem is 5(n-3) + 4 = 15 


5(n-3)+4=15 
5(n-3) 

A =15 
5(n-3) 
4 
5(n - 3) = 60 Multiply 5 with inside the bracket 

5n -15 = 60 
5n -15 +15 = 60 +15 Add +15 to each side 
2H =75 Divide each side by 5 


n=15 So the number of pencils in each can is 15 pencils 
Check: Replace the variable value ( n215) that you have got it from the solving of the equation: 


(4) 2 15 (4) Multiply each side by 4 


7 
5(n-3)24 = 15 
5(15-3)+4 15 
15 i3 y” 


Example (4) Solve the following equations by using multiplication and division: 


i) x+12=4 = 4(12-2x = x-4(12 = x=48 


6 
ii) J86 y *22|5| = 6y+2=5 = 6y=10 s= 


Example (5) | Solve the following equations: ET 
i)32y +7=3y-2? => 5y-3y=-8-7 = 2y=-15 => gets 
i)416x-347 =J9x = 4x-347 23x = 4x -3,/7 -3x23x-3x 

=> x-347 20 => x- N7 4347 20-347 => x=3J/7 
iii) 3(6t + 5) 2 3 3t +12) = 18t+15=9t+36 = 18t-9t 2 36 -15 


> 99-2212 4 = t2 
i co 5 = 20 zr adi d 7 Md a 


' Solve the following equations by using addition and subtraction and check the solution: 


4x - 10 = 3x +20 12] 25+m=2m- 16 
CELE v -a =21 -2 E 
' les 1,2 : 
! |13]x 2 427 «12x [j-6-26y36 "97 | 
| 3h + 4/5 22h « 745 B J9 x 2 17] 2x | 
Solve the following equations by using multiplication and division and check the solution: 
1 

| B2 16-3 48 y «6-3» 

| Gi) 3m-9-5-2m D 325 12= 43-5 

45x = X 14 6y m 6 Questions 9-16 
: 2 3 5 ifo ~ 5 are similar 
; to examples 3-5 ! 
: 32 (he 5) = 64 |-14| n = 63+ (-9) 


f Solve the Exercises : 


' Solve the following equations by using addition and subtraction and check the solution: 


: [02 Sy - 20 =4y +2 18) 6x 4322 5x - 5 
f= i/-64 +2f 3z-243 = 22+ 3 
' Solve the following equations by using multiplication and division and check the solution: 
' 1 
| Bil 4y 5247 3 83 27 zar 
| £3 J2x+9= V2 +5 v3y 1 
Bix gS 


5 (k +6) = 3-125 |-8| n = 72+ (-12) 


27 Buying: Anwar bought a car with a price of 28 million 
Dinars. He paid 6 millions in advance. He is going to pay 
the rest amount as installments for 11 months. Write an 
equation which represents the problem and solve it in or- 
der to find the value of the monthly installment. 


Diving: A research diver dived in the sea down 


to £ from the depth of sea. What is the depth of 


the sea if the research diver stoped at the depth of 180m 
from the surface of the sea? 


29 Zoo: Solve the equation 3n + 15= 2n+32 to find the value 
of n that represents the number of the monkeys in the zoo. 


Gardens: A rectangle shaped area planted with flowers 
its length is three times its width. What are the dimentions of 
the area that planted with flower if its perimeter is 52m? 


Challenge: Solve the following equations: 


JZ X- 3/2 2542-42 x |-11) f= 3-64 +126 


Correct the mistake: Iman solved the following equation : 
1 


= —— . Determine Iman's mistake and correct it. 


Numerical sense: Sameer’s age is double Saad’s age, after 6 years Sameer will be 22 years 


old. How old is Saad before 6 years? 


6n — 50 = 20 


Lesson 


Learn | 
There are 600 seals on a beach, 


its number increased about 6 
as a result of giving birth, and 
then they had attacked by the 
blue whiles, their numbers 
decreased to 550 seals. What | 
is the number of the missing 
seals? — — 


[ 4-2-1 ] Solving the Equations which involving variable in one side of 
Equation or both sides 


To solve an equation that contains one variable in one side, isolate the part that contains the 
variable in one side of the equation then make its coefficint equals to one by using real number 
properties ( distributive , associative ,...). 


Example (1) To find the number of the missing seals: — 
Assume that the number of the missing seals is n 
The equation will represent the problem in this way 


1 
600 + c x 600 - n = 550 


I 
600 + 100 - n = 550 Find result of 600 X r3 


700 - n = 550 uw" 
- n = 550 - 700 Isolate the variable in one side 


-n= -150 Multiply both side by (-1) 


n= 150 
So the number of the missing seals are 150 seal. 
Check: replace the variable value with (n = 150) that you have got it by solving in the left side 
(LS) of the equation: 


600 + Lx boon 


LS = 600 + " x600-n = 600+ 100-150 = 550=RS (right side) 4 


Example (2) Solve the following equations by using real numbers properties: 
i) 2(z-8) +16 2 -36| = 27-16 416236 = 22=36 z-236:2 > z-18 
i)4(x-543)23x-243 = 4x-2043 =3x- W3 
= 4x -3x = 2043 - 243 = x= 18/3 


iti) $ Gy + 10)-7=2(y- 15) > Sy+2-T=2y-6 


= sy-Fy=5-6 = ty ud x 


[ 4-2-2 ] Solving the Equations involving Absolute Value 


Solving equation that contains absolute variable value for example |x| = 3 means finding the distance 


3 units | 3 units 
EN O l 2 3 A 


So the solution of the equation |x| = 3 is either x = 3 or x = -3 and the solution set is S = { -3 ,3 } 


between x and the number 0 on a number line 


Example (3) zoo: The equation |x-27| = 2 represents the temperature of the place that is 
specified for the snakes. 


Find the greatest and the least temperature for the snake’s place in the zoo. 

First case: x-27=2 

ce 242) = x=29 
So the greatest temperature is 29°C 
Second case: x-27=-2 

Xe2].2 => x=25 
So the least temperature is 25°C 
and it could be represented on a number line: Es 


ue 
| 2 degree | 2 degree | 


Set of the solution is (25, 29] 25 26 27 28 29 


Example (4) Write the absolute value equation that its graphic representation on a number 
line is: 


1 2 3 4 5 6 7 8&8 9 10 II 12 


Find a point that is the same distance between 11 and 3 , and this point is the middle distance 
between the two numbers so the number is 7, (HM = v =7) 
4 units 4 units 
1 2 3 4 5 6 7 8 9 101112 


So the requested equation is |x-7| = 4 


Example (5) Solve the following equations: 


y+9=5 = y=-4 
1) ly +9 |=5 = f or | => Sm] -4,-14} set of the solution 
yt9=-5 = y=-14 


2n-7 2-6 =?2n=1 => n = 


4. 
ii) |2n-7|=6 =| or 2 |= lo | ser ot tne 
2n-726 = 2n=13 => n- I 2 2 solution 
ili) Ix - 5| = 3 


That means the distance between X and 5 equals to -3 
Since the distance cannot be negative, so the set of the solution for this equation is an empty set ( Ø ). 
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' Solve the following equations by using the real numbers properties: 
Bj sy -12 = 4y «12 DJ r5] z53z 15 
3(y + 5’) =y+70 DAD -x eae I Questions 1-6 


are similar 
| D JS (n+3)= 445 6) J28 y 23C y - 1542 to example 2 


' Solve the following equations by using the properties and check the answer: 


' ø 2«+20)= 5 (x - 10) E sexy s 6-842 
: - Questions 7-10 
3 


AZ: eS 93 2v. 3v init 
| Bt 20326089 7 —-5 Eis d 


' Solve the following equations: 


| "m Ix - 22] 2 8 |4y + 30| = V49 Questions 11-14 
i 1 are similar 
: F3 m + 9| = 297 [az - 9| = 23 to examples 3,5 


( Solve the BURS l 


' Solve the following equations by using the real numbers properties: 


(B3 4x +8=12-2x 
E EISE : 


EI 47 (v+8)= W7 


; Solve the following equations by using the properties and check the answer: 


| B 4 y- 15) =3 (y+ 15) : 
: B ie-9-16-9 : 
| Solve the following equations: 
ly - 13|- 9 
| Bn bem += 4-125 | 
| Write the absolute value equation that its graphics representation on a number line is: : 
i ™ < - á " " 
| 17 18 19 20 21 22 23 24 25 26 27 
| 2B ~ 0 1 2 3 4 5 6 7 8 9 10H 12 


Weather: The average temperature at the north of Iraq in 


February 2°C, it decreases or increases by 3?C . Write an 
equation that represents the least and the greatest tempera- 
ture for February. 


: 125. Subway: The average speed for a subway train is 
60km/h and its speed decreases by the curves by 
: amount 20km/h, and its speed increases when the way is 
straight by amount 20km/h. Write an equation to find the 


greatest and least speed for the train. 


Buying: Waleed wants to buy a computer with 
price 650000 dinars, he has 200000 and every week 
he saves 50000 dinars. After how many weeks 
Waleed is going to collect the computer's money? 


Challenge: Solve the following equations: 


goo Nm 


x Ay - 9| = |26 - 5 J64 | 
A+ 3/97 2 


she wrote that Z = 6 . Determine Hiba's Mistake and correct it. 


Numerical sense: Write the absolute value equation that its graphic representation on a 
number line is: 


E MM om ou u- oOo ———ÀÁ« 


| 5 4-3 2 10 12 3 4 5 


i Correct the mistake: Hiba solved the following equation t (z-6)= i (z - 3), and 


Lesson 


[ 4-5 ] 


Learn _ 


> Baghdad Tower is located at Yarmuk 
section in the west of Baghdad and it’s 
built in 1991 and the height of the tower 
is 204m, and the area of the square base 
for the tower is 36m? , find the length of 
the side for the base of the tower. 


[ 4-3-1 ] Solving the Equations by Using Square Root 


Second degree equation with one variable is the equation that contains the biggest power for the 
variable which is the second power , ex: 
14x? - 2x 0, x? = 25 , and its solution means finding two values for the variable x . 


Example (1) The area of the base is 36m", find the length of the side of the base. 


The equation that represents the area of base is: 


x? =36 
X = V36 or x=- 436 There are two square roots for the number 36 
x 26 or x=-6 -6 and 6 are the square roots for the number 36 


So the length of the side of the base for the tower is 6m , and the value x = -6 is neglected because 
the length of the base cannot be negative. 


Example (2) Solve the following equations by using the square root: 


i) y? = 32 = y = 432 or y=-v32 => y =4/2 or y=-4/2 


iii)8x2=1 > leopxio x? 


8 
1 
dort or nid => 


i))&-1211 > £212 => t=V12 or t=-V12 = t=W3 or t» -2/3 


[ 4-3-2 ] Solving the Equations by Using Zero Product Property 


Zero Product Property: If the result for the multiplication of two numbers is zero so one of the 
numbers must be zero, ex: 
5X0=0,0X8=0,soif ab=0 tendtoa-Oorb-0 


Example (3) Sport: The following law L = -5t? + 30t represents the height of the arrow in me- 
ters, that Mukhtar threw a raw in the air, where (t) represents the time in seconds. Calcu- 
late the time that it is needed to come back to the height that it started. 


L=0 The arrow will be at height, which started it when L = 0 

-5 +30t=0 So 

St (-t+6)=0 We will analyse it by extraction of the greatest common factor 
5t=0 = t=0 Zero Product Property 

-t+6=0 = t=6 Or 


t = 0 is the time in the second, of started the arrow 
t = 6 is the time in the second, that it takes the arrow to come back to the height that it started. 


Example (4) Solve the following equations by using the zero product property: 


1) (x-3)(x+5)=0 => x-3=0 or x+5=0 >x=30r x=-5 

ii) (t+8)(t+8)=0 = t+8=0 or t+8=0 =t=-8 or t=-8 >t=-8 
iii) (y-12)(y-9)=0=> y-12=0 or y-9=0 >y=12 or y=9 
iv) (2z-7)(z+3)=0 9 2z2-7=0 or 2+3=0>2=4 or z--3 
v)n*-43)(n-N2 )=0 > ne v3 20 or n- V2 20 — n=-V3 or n- 2 
vi) xXi-x Z0 x(x-1)20 = x=0 or x-1=0>x=0 or x-1 
vii) 4y? - 16y 20 = 4y(y-4)=0 = 4y=0 or y-4=0 =y=0 or y=4 
viii) 5z -5z7=0 = 5z(1-z)=0 = 5z=0 or 1-zz0-»zz0 or z=1 
ix) V12 h?+2h=0 => 2V3 h?+2h=0 => 2h(V3h+1)=0 


— 2h20 or V3h+1=0 =>h=0 or h=- 


i 
43 


Solve the following equations by using the square root: 


X^m75 o 4y =1 3] 127 =4 Questions 1-6 
imil i 
u)m».321 B 7«m-43 lxi-9 —— toexample2 


Solve the following equations by using zero product property: 


| B eoe (+ 10)(x+10)=0 messen: 
| (13- m) (6- m)-0 (h-15)(h-8)-0 are similar} 


to example 4 


Ø (3x-10(x«9)20 Ø (v4 V5) (v- V7 ) =0 


yl-yz0 I 5z+25z=0 Cuesious 1316 


are similar 


3t- ? 20 "m J18 Xi - 3xz0 to example 4 


[r3 


4 Solve the Exercises 


Solve the following equations by using the sqare root: 


| 18 Tg el | 
| 74m 256 | 
22 S n d | 
22] v D 2 


Solve the following equations by using zero product property: 


(x-5)(x46)20 


| Ay, (7-»0-»-0 
| BB (st-13)(t+8)=0 | 
-o E Q3 -v) (v3 +v)=0 
: 27, Zz’ -z=0 | 
| 12n - 2n? = 0 | 
(B3 25 v eoN v=0 | 


Carpets: The length side of a squared shape room is X 


meter, it is furnished in the middle with a squared shape 
carpet which its area is 25m" , the area that is not covered 
with the carpet was 24m? . 


What is the length of the room's side? 


31 Badminton ball: Deena hit the badminton ball with 


the racket to the upward with speed 30m /sec, if the law 
H = -5t? + 25t represents the height of the badminton 
ball in the air with meters with indicating the time with 
seconds. 

Calculate the time that it takes the ball to come back to the 
surface of earth. 


Shooting: The following Law H = -5t? + 40t + 3 repre- 


sents the height of the arrow that Khalid threw in the air, 
where t represents the time in seconds. 

Find the height of the arrow after two seconds from its 
throwing and what is the time needed to the arrow to come 
back to height 3m? 


-j B 3y! -48 =0 


Correct the mistake: Jameela solved the following equation: 


1 1\/1 1 4 4 f : 
—xX-—|/—-x+t+ Fi = 0 „and she wrote X= 3 or X= 73 determine Jameela's mistake 


3 4/3 


and correct it. 


Numerical sense: : Proof that (y + 5) (y — 3) = y? + 2y - 15, then find solution of 


the equation: y? +2y = 15. 


85| Qz 4245)( z -245)«0 


©" Yaseen is 14 years old, training in a 

SS football team, and thinking to join the 
~ national team. Write aninequalityand | 

© the solve it to determine after how § 

many year he can join the national *| 

team. 

Junior team (ages 16 — 21), youth 

team (ages 22 — 26), 

National team (ages 27 and over). 


[ 4-4-1 ] Solving Two-step Algebraic Inequalities by using Addition 
and Subtraction 


The inequality that contains one variable or more called Algebraic Inequality, and every number that 
makes the inequality true is the solution for the inequality , and the solution set for the inequality called 
solution set, and it could be represented on the real number line. 

Properties of inequalities on the real number: 


1) Addition property: V a,b,c € R if a>b then a+tc>b+c 
2) Subtraction property: V a,b,c € Rif a» b then a-c>b-c 
The relations (1) , (2) will stay correct in case of changing > with the relations ( €, 7, X ). 
Example (1) Write an inequality that represents the problem and solve it to find the num- 
ber of years that Yaseen waiting for in order to join the national team. 
xd 14 27 The inequality that represents the problem 
X+14-14 > 27-14 Add -14 to the both side of the inequality 
x > I3 
Yaseen can join to the national team at least after 13 years. 


Example (2) Solve the following inequalities in R by using the properties of addition and 
subtraction and represent it on a number line: 


i) 3x -12 € 2x -6 = 3x-2x<12-6 =x< 6 
5 12 


ii) 22-7 > Z- = 


Example (3) Solve the following inequalities in R by using the property of addition and 
subtraction: 


i) 3(y -J2 ) < 2y +2 = 3y -3V2 <2y +V/2 = 3y-2y « V2 4342 = y«4A2 
ii) St+ i[-8 > 6t- 3/27 = 5t-2 >6t-3 > 3-2 »6t-5t — t<l 


iii) 8 hth) «0 = 8x yh + 8xik <0 >h+5<0>h<-2 


iv) 11( m - 3)» 10( m- 2) = 1lm+33>10m-20 = m>-53 


[ 4-4-2 ] Solving Two-step Algebraic Inequalities by Using Multiplication 


and Division 


The algebraic inequalities can be solved by using the properties of multiplication and division on the 
real numbers: 
3) multiplication property: i) V a,b,c € R,if a>b,c>Othen ac» bc 
i) V a,b,c © Roit a= b,c = O0thenac = bic 
4) Division property: ijv abe e Roa a=b and c= 0! then l 
ii) V a,b,c € R,ifa» b andc«0 2 then 


Ale 
(oer 


2 
a 
c 


Example (4) Birds: Anwar has 18 birds and Atheer has 98 birds, Anwar wants to duplicate 
his bird's number to get more birds than Atheer's birds at least 10 more birds. 
How many times Anwar must duplicate the numbers of the birds that he has? 

18 x—10>98 Write the inequality that represent the problem 

18 x -10 +10 > 98 +10 Add 10 to the both sides of the inequality 

18x 2108 Divide both sides of the inequality by 18 


Xx c5 Anwar must duplicate the numbers of the 
birds at least 6 times 


Example (5) Solve the following inequalities in R by using the multiplication and division 
properties and represent it on a number line: 


j$ NE 2 
ae = ae > 3x = y>-I 
-3 -2 -1 0 d 2 3 4 5 6em 


i)2x-2<% = 2x < $42 2x cl l c 


Example (6) Solve the following inequalities in R by using the multiplication and division 
properties: 


sA qe <-5 
a 24 7 tCDSZC) = tsa 


Solve the following inequalities by using the properties of the inequalities on the real numbers: 


iii) 6z > 3(z—6) = 6z > 32-18 = 6z - 3z > - 18 = 3z > -18 > z>-6 


Solve the following inequalities in R by using the properties and represent it on a number line: 


Bj 2y-8< 3y-8 Ø 2x-6« X-N16 Questions 1-4 
2 imil 
B) ttg 3t- 0i Ber ped 


Solve the following inequalities in R by using the properties of addition and subtraction: 


T( x -43 ) «6x 3 6) 2y+ 47 > 3y - 3/8 Questions 5-8 


are similar 


1 
M 5G me <o B o0o.25»10(6«» to example 3 


Solve the following inequalities in R by using the multiplication and division properties: 


3E = 5 a -5x 77 5 Questions 9-11 
o 427 E ST o Tu are similar 
to example 6 


Solve the following inequalities by using the properties of the inequalities on the real numbers: 


idi QA 47 2z + 3-125 « 6z - 37 


=e 2(t-6)>11(t+2) [ae 
m h.l 2x 8. to examples 3,6 
Bg m 2x24 R5 


Solve the following inequalities in R by using the property of addition and subtraction: 


9(z-A5 ) «8z-A5 
] 7(1me 3)«0 


Solve the following inequalities in R by using the multiplication and division properties: 


(tz UST 3 


Solve the following inequalities by using the properties of the inequalities on the real numbers: 


22, 6(x- V3) 2 4x- 43 
Sy+ 3-8 < 4y - V121 
M 7(Lx-3.)«0 


Beads: Saba wants to give a necklace to her sister as a birth- 
day gift, the necklace consists of 100 beads and it needs 7 
hours to make it, if there are 16 beads in the necklace what 
is the least number of the beads that she must use each hours 
to complete the necklace? 


i Football: In the first league of football tournaments, the 
' air force team won 7 matches and lost 3 matches and there 
are 22 more matches that it can play. 

: What is the least number of the remaining matches that 
must play them and win them with the most half of num- 
ber overall the games? 


Fun fair: A ticket seller in a fun fair needs 1400000 
dinars to cover the operating expenses per aday if he 
sold till the noon 650000 dinars with the price of 
ticket 750 dinars, how many more tickets has he to sell in 
order not to fall under the fiscal deficit ? 


Challenge: Solve the following inequalities: 


E 2y -3-«|- 3 B3 152-1) >] Bi Los J-8 )= 0 


31 Correct the mistake: Osman solved the following inequality: T x — < E -1 , and he 
wrote the solution set is: 15:5,7.. PN ]; determine Osman's mistake and correct it. 


Numerical sense: Proof that the values of (h) are making the following inequality true and 
it is just a negative numbers: 


is. 
3h e l-« Hui 


Learn | 

If 8 soldiers want to get on a 
ISIN helicopter and each of them have 
20kg personal equipments. Write 
an inequality and solve it to find 
the allowed extra weight for each 
soldier so that will not exceed 
their total cargo which is 880kg. 


[ 4-5-1 ] Solving Multi-step Algebraic Inequalities which have 
variable in one side 


To solve an inequality that has one variable in one side, use the properties to isolate the extended that 
contain a variable in the inequality side, then make its coefficient equal to one by using the properties 
of multiplication or division then find the solution set for the inequality, and the solution set can be 
represented in the real number line 


Example (1) Write an inequality represented the problem and solve it to find the number 
of the extra kilograms that allowed to each solider 
8(w + 20) x 880 Suppose that the variable (w) is representing the extra 


weight that allowed to each soldier 

8w + 160 + (-160) x 880 + (-160) Add -160 to the both sides of the inequality 

ew < 720 Divide the both sides of the inequality by 8 

w < 90 The maximum extra weight that each solider can take with 
him into the helicopter is 90kg. 


Example (2) Solve the following inequalities in R by using the properties and represent it 
on a number line: 


i) 3(y-2) < 6- i27 = 3y-6<3 => 3y<9 SyS3 
1 10,4 


i) -$0€ xo ID o Ice 1o 18 po 


2 6 2 2 6 6 O 


-3 -2 -1 0 


Example (3) Solve the following inequalities in R by using the properties of inequalities on 
the real numbers: 


i) 5(z-V3)>10(2-V3) = z-3 24-243 —z24-243 W3 > z243 
4 


ii) Lv + 27 -$v <|-3| => 4y- 3V-3«3 —-v«&«6-v»-6 


iii) 9- YB > 5x -1) > 942» 5x -5 => 101» 5x 5 => 16» 5x >x< É 


ova -7 14 4 07 -4 (14 Oh. E -1 
iv) = Gh g) 0c T xanta xX <0 = -2h -1< 0 = 2h <1>b> 5 


[ 4-5-2 ] Solving Multi-step Algebraic Inequalities which have variable 


in both sides 
To solve Multi-step Algebraic Inequalities Which have variable in both sides follow the following steps: 
]- Use the distribution property to remove the brackets if exist. 
2- Isolate the variable in one side of the inequality. 
3- Use the operations arrangement to simplify the inequality. 


4- Use the properties to find the solution set for the inequality. 


Example (4) Animals: The weight of the bear 600kg before hibernation its normal weight is 
not less than 440kg, during the hibernation it can lose 8kg in a week. 
So how many weeks can it be in hibernation to reach to its normal weight? 


Suppose that the variable (x) is representing the number of the weeks 
600 - 8x > 440 Write the inequality that represent the problem 


- 8x 2440 - 600 Add - 600 to each side of the inequality 
-8 x 2-160 Divide both sides of the inequality by -8 


x =< 20 The bear can be in hibernation for 20 weeks 
at most. 


Example (5) Solve the following inequalities in R by using the properties and represent it on | 
a number line: 


i) 2X« 40-9) = 2X < 4x-36 = 2x « 20 x-180 À——————Q9— — — 
| 5 3 7 8 9 10 11 12 19. 


=> 180< 18x => 10<x=>x>10 


ii) 3(y -2) <5(2-y) = 3y -6 < 10 - 5y 
= 3y +5y <10 +6 = 8y <16 = y<2 | 


Example (6) Solve the following inequalities in R by using the multiplication and division 
properties: 


1) 8(t- 3) < 7(t- 5) = 8t -24 < 7t - 35 = 8t- 7t « 24-35 = t< -9 


ii) F@+4)> > W2-2) + Gat l> ey 


' Solve the following inequalities in R by using the properties and represent it on a number line: ' 


Ig. Ut. 1 23 

5(x-1) <8 - 3-8 37-7) t32 6 Questions 1-4 
i t 1 are oa 
i i. mer - - to examples 2, 
B p^XmHe-0 (4j 7-1) €9(1- n) 


: Solve the following inequalities by using the inequalities properties on the real numbers: 


B 26-45) 210-45) B 4y- yg -3y <17 


Questions 5-8 


are similar 

12 - 3/-125 > 6( z-1) 2 dmt >o to example 3 

6(4-h) <7(h-5 a -3z 1 

' 9 i i M j 7 i 7 i Questions 9-14 

500750» m5: EM 
Mg 4S 3-k ij 0-924024» 


\ Solve the Exercises 


Solve the following inequalities by using the inequalities properties on the real numbers: 


: B 713) « 9 i27 ig La-D«luc-$ 
x =e T, 
| Mi< ACT 2X) I3 8h+3) >12(1-h) 

DJ 5c-43)«70-43) 3) tm- V7 -£m <|-9| 
E 14k - 39-64 > 7(k-1) $(x-20 
: 23 973 +y) < 6(y-4) Bm 2n . 3 
£3 24 7 > 5 +n 

B in. lom. B h.,2.h,4 

8 
27 P 3 A. 1 - 


Zoo: A ticket seller in a zoo sold 450000 dinars with 
the price of a ticket 500 dinars till the noon, and the 
ticket seller needs 1850000 dinars to cover the daily op- 
erating coast. What is the least number of ticket that he 
must sell to cover the coast of the operations? 


Basketball: In a basketball tournaments, the yellow team 
1 won 22 matches and lost 10 matches and there are 40 more 
matches that it can play. 

: What is the smallest number of the remaining matches 
that must play them and win them with the most half of 
: number overall the games? 


31 kites: Nadia wants to make a kite from a rectangles 
shape paper its height is 15cm longer than its width. 
What is the least length for a kite if the perimeter of the 
paper is more than 130cm? 


Challenge: Solve the following inequalities: 


82 1, 7-125 -2x » |-6| (Sy - (5+ 3-125 ) 2 2y 


5 4 


and wrote the solution set is {-6 ,-5, -4,...... }. Determine Warda’s mistake and correct it. 
Numerical sense: Proof that the values of (z) are making the following inequality true and 


it is just a negative numbers. i 


34. Correct the mistake: Warda solved the following inequality: i ( h $ 3 ) < - -2, ' 
7z -> < |-> ' 


Chapter Test 


Solve the following equations by using the properties of real numbers and check the answer: 


B:- ics (2 4m-543 23m * 643 |3 486h - -16| - 5h 
4 3222121 B ds x =) 9|=2 Mi 3x +9= V3 +3 


5h i 9y 8 E AE 
3 NE ES B. = 9 62:13 2 5z +13 


40 8(h- 1%) = +h -6 M53 -z= 2-73 12 464 y = 10 (y-D +32 


Solve the following equations in R by using the properties: 


43 3(x-10)=2(x+10) 14 3-8 y+|-8|=4/2 (5 4(e-N+L=22- 10) 


8H. Ws a8 |2v-5|- 436 


W |la48|- 4-15 | x-i) B z- J3|- 443 

Solve the following equations in using the square root: 

EB x=-6 Boo-: B ne =4 B w-5=20 

85 7-2--0 gm le -9 B y-$ B v. L-l 

Solve the following equations in using the zero product properties: 
mo-5o-0-o Wener BB x +5) 3) =0 
B W2-b W2+h)=0 FR 4837-0  ga2--o0 


36 V8 xi 2x - 0 Bg 347 v-347n- 0 Bs + y-ly- 0 


Solve the following inequalities in R by using inequality properties on the real number: 

39 2&-42)2x-42 40 924927 «10-425 M 5 dy- TES 0 

e ta im od-«d- M enso- YA 
voL m 2z = i LZ X MIT: - i» 47 5(x+1) > 2(1- x) 


za 2 (C [5- m,2.m 4 3 d 
B :o5:: 098 2.5.5 M I6.» 
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Chapter 


Geometry and Measurement 


All 


5-1 Relationship of Angles and Straight Lines (theorems). 
5-2 Congruence of Triangles. 


2-3 Properties of the Triangles (Isosceles triangle, Equilateral triangle, 
Right-angled triangle). 


2-4 Parallelogram, Rhombus and Trapezoid. 
5-5 Cylinder and Sphere (Properties, Surface Area and Volume). 
2-6 Area of Regular and Irregular compound shapes. 


(Saving Iraq) is a name of a monument that was implemented by the late artist Mohammed Ghani hik- 
mat. it sites in the Faris Alarabi Square, Al Mansour. It represents the Sumerian diagonal seal which is 
supported by the Iraqi arms. The hight of the monument, which refers to the durability of Iraqi people 
against all challenges due to what they own of civilization, glory and history since the old ages, is 6m 
and its height with base is 10m. 


Find the value of the unknown angle for each of the triangles shown in the following 
figures: 


Calculate the area of the shaded region in the following plane shapes: 


Sc 18cm 
5cm 10cm 
14cm 


Write true or false for each of the following statements: 


The two parallel lines do not meet. 

o The two perpendicular lines do not have a meeting point. 
The distance between the two parallel lines is not constant. 
The two perpendicular lines form a right angle between them. 
Complete the following blanks: 

12) The sum of two supplementary angles is ......... : 

113) The sum of two complementary angles is ......... í 

ia The alternated angles are........... in measures. 


15) The sum of triangle’s angles is.............. 1 


Ahmad wants to cover a squared area with tiles, the length of its side is 9m. The 
shape of tiles is square and the measurement of each tile is 0.25m? . Calculate the 


number of tiles required for paving. 
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Lesson 


[5-1] 


: <> <><> 

- In the near figure, L, // Ly Ly the two 
: parallel lines were intersected in A,B. 
: * The two angles Z 1 and Z2 are named 
:corresponding angles and they are con- 
: gruent (equal in measur). 

: * The two angles Z 2 and Z3 are named 
: alternate angels and they are congruent 
: (equal in measur). 

: * The two angles 2 and Z 4 are 
: named supplementary interior angles, 
: and the sum of the two angles is 180° | 


You have previously learnd if two parallel lines were intersected by a third one then the angles will be: 


vertical, alternate, corresponding and equal in measure. In this lesson we will learn when would the 
two straight lines be parallel. 


e 999929209209060292290602629002060292020602920060299060090200090009006090060990009094909290206990206090909909029209629026929006292906929029290929*, 


: * Converse of corresponding angles theorem: 
: If a line intersected two lines in the same plane, if the two 


: corresponding angles having the same measurement, then the 1 L : 
: two lines are parallel. 1 

4 <> : 
: I mZ1= mZ 2 corresponding, then I // L, 2 ind s 


: * Converse of alternate angles theorem: 
: If a line intersected two lines in the same plane, if the two ; 
: alternate angles having the same measurement, then the two L : 


1 
: lines are parallel. ! 
M 2 <> 
:I mZ1= mZ2 alternate, then L, if T: Ly 


: * Converse of internal angles theorem: 

: If a line intersected two lines in the same plane, if the two 

: supplementary internal angles at the same-side of crossing, 1 L 
: then the two lines are parallel. 


l It mZ1+m2Z2= 180° internal, then “L, // LL L, 


Se ecereecee eee cere eee eee etree eee eee eee eee eee eee eee eee eee eee eee eee eee eee ee eee eee eee eee e * 


Example | Use the given information in near by figure: 


If mZ1= mz 2then show that EIM 
mzl-2mz2 given 


mz22mzZ3 two vertical angles 


mZ1l=m2Z3 9(iftwo quantities equal one quantity, 
then the both of them are equal) 


Ll3 two corresponding angles 


<>, < ] 
Then IL // M converse of corresponding angels theoroem 


Example 2! Use the given information in near by figure and show ES M. 


m Z 1 = 30 two vertical angles 


Hio 25 130 two vertical angles 


The two angles 1, 2 are internal and at the same-side of crossing and their sum 
is 180° 


<> <> : 
Then L // M converse of internal angles theorem. 


Example 3) Use the given information in near by figure: 
Sine mZ1= mZ3, “K // V show that “E // M. 
mZ1l=mZ3_ given 
mZ1l=m2Z2 __ twocorresponding angles 


m42=mZ3 _— (if two quantities equal one quantity, 
then the both of them are equal) 


Z3, 2 two alternate angles 


> <> 
Then L // M converse of alternate angles theorem. 


T 
\ 


vs 


<> 


Use the given information and converse the theorems to show that M // 


Use the given information and converse the theorems to show the following: 


b i 

N 4 II 

N lI E Iss] Ma A 

g ty = qm II N 2 
T a = X 3 la S : 
= — Ed, > ^ 

MEME cae AE NS. 
= E a E H E x< g = 
e E g S g B 
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parking: An engineer wants to design a car parking in 7 
a parallel shape. Use the given and converse the theo- 
rems to show that: 


M WEL since m < 1 = mZ2and M IH 


Drawing: Mohammed draws an equilateral triangle as 
shown in the near by figure since m < 1 = m Z 2. 


— 
Help Mohammed to provethat AD // BC 


<> —S 40" 
w Challenge: In the figure H // L,mz1-2 mz2 


<= -— 
Prove that M // L. 


140 


Correct the mistake: Mohannad draws the near by 


figure. He says, since mZ1+ m £2 = 180°, so 
-— <= 
LZM. 
Discover and correct the mistake. 2 


<= 
L 

| a5 

: M 


Lesson Congruence of Triangles 


[ 5-2 ] 


| Idea of the lesson: ; ear ) A 
=| * Identify the concept of con- : _ AE. 
—5 |gruence and triangles congru- : The near by figure shows two congruent shapes. ) 
mN - We mean that each of the two congruent shapes 

: represent a real copy of the other. 
e f 

: If we say shape (A) is congruent on shape A 
T : (B), that means the shape (A) is another copy A 
T Vocabulary: : of shape (B). The segments are congruent if 
= *Congruence. : they have the same measurement i.e. the same A 
=> «Triangles six elements. : length. The angles are congruent if they have A \ 
= | * Two sides with one included : the same measurement. | | 
— | angle. : The sides are also congruent if we could put 
— | *Two angles with one included : one of them on the other in a way that makes A. 
«5 |side. : the vertices of each polygon congruent on other. 
«5 | *Three sides. : We use symbol = to denote congruence. B 


[ 5-2-1 ] Concept of Congruence of Two Triangles 


Itis known that triangle has three sides and three angles (called triangul six elements). The two triangles 
will be congruent if each element of their six elements is congruent with each and another, and vice- 
versa. So: if two triangles were congruent, then each element of their six elements will be congruent 
and each element which is congruent to it in the other triangle called (corresponding), if two triangles 
are congruent, then the area of the two triangle will be the same. 


[ 5-2-2 ] Cases of Congruence of Two Triangles 


It is not necessary to prove the congruence of the six elements of one triangle with its corresponding 
from the second triangle. It is enough to know 3 elements (at least, one side must be among them) from 
one of the two triangles with its corresponding from other triangle. following are cases of congruence 
of two triangles: 


First case: (Congruence of three sides) two triangles are congruent if the sides of first triangle has a 
congruent side to the other triangle (S S S). 


Example 1! Tn near by figure: a "- 
= —— —— —À 7om, 
* Side AB is congruent on side AB ,( AB = AB) 
* Side AC is congruent on side A C, (AC = AC) Š : ; 
* Side BC is congruent on side BC ; ( BC = BC) T Tem 
*I meas AABC= A ABC (SSS) TN , 
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Second case: (Congruence of two sides and their included angle). Two triangles are congruent if there 
are two congruent sides and included angle to the other triangle (S A S). 


In near by figure: 
* Side AB is congruent on side AB B.( ABE = AB ) la VAN 


* Side BC is congruent on side B C, ( BC = BC C) ^ 
* Angle ABC is congruent on Angle ABC, (ZABC= 2 ABC) 
* Itmeans AABC= A ABC (SAS) 


Third case: (Congruence of two angles and included side). Two triangles are congruent if there are 
two congruent angleS and included side to the other triangle (A S A). 


Example 3! pp near by figure: 


* Angle BAC is congruent on Ange BAC , (ZBAC=ZBAC) 
* Angle ACB is congruent on Angle ACB, (ZACB = ZACB ) 
* Side AC is congruent on Side AC, ( AC = AC) 

*Itmeanss AA BC = A ABC (ASA) 


Example 4 In near by figure: 


* Find value of X that makes A GHJ = AIHJ. 
* If measure of Z HIJ equals 87? , what is the measure of Z HGJ ? 
* [f measure of Z IJH equals 30? , what is the measure of < HJG ? 


* 3X-9 =3  oneofthe congruence properties (the corresponding sides are equaled) 
3X =3 +9 relationship of addition by subtraction 
3X = 12 simplifying 
X=4 result 


* mZ HGJ= mz HIJ oneofthe congruence properties (the corresponding 
sides are equaled) 


Then: m Z HGJ = 87° by substitution 


* m Z IJH = m Z HJG properties of congruent (Equal of corresponding 
angles) 


Then: m Z HJG = 30? by substitution 
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Notice the near by figure, if A ABC = A CDE, then complete the table: 


Questions 1-3 


are similar 
to examples 1-3 
mzl-mz2,mz3-zmz4 B D 
AB - CD A A 


mclm^z2 ,AB CD 
AC =CE 

AB =CD , AC - CE 
BC =DE 


Question 4 
X is similar 
to example 4 


Congruent element 


Two sides and included angle BEEN 
Two angles and included side mE 
ee | 


Look at the two triangles ABC, A B C in near by 
figure, then write using symbols the names of two 
congruent angles, and equaled sides, then express the 
congruentce by symbolic form and show the type of 
congruence. 


Building: Look at near by figure of two windows. 


How many congruent triangles can you count? 


w Which type of congruence of triangles is there? 


Amusement: Look at the two triangles in near by figure. 


What type of congruence is between the two triangles? 


Try (practically) by using the same manner to show the other 


cases of cogruence. 


D Garden: A garden of flowers was divided as shown in near by 


figure. 
Prove that A ADC = ABCD 


both of them have equaled right? 
Illustrate your answer. 


larity of two triangles? 


angles congruent? Why? 


10) Geometry: From the two congruent triangles find the value of | , e 
XY. 


"m Challenge: Are two right-angled triangles congruent if they have equaled hypotenuses and 


Open problem: Clarify what is the difference between congruence of two triangles and simi- 


Numerical sense: If we draw diameter of rectangular we get two triangles? Are the two tri- 


14) Correct the mistake: Tamara said that the two tri- 
angles are congruent as shown in below figure. Show 
Tamara’s mistake and correct it. 


| Lesson 


[5-3 ] 


: We can classify triangles ac- 
: cording to its sides into: 

: 1- Isosceles triangle 

- 2- Equilateral triangle 

: 3- Right-angled triangle 

: We will recognize properties 
- of each by detail. 


€ 6 6 6 6 6 06 6 6 0 6 06 GO 6 0 0 6 0 0 0 0 6 6 O 0 6 0 9 6 0 6 0 0 6 0 9 6 0€ 6 6 0 9 6 6 9 0 0 6 0 6 6 6 6 6 6 e 


You have previously learnd the types of triangles according to its sides and angles measurement, in 
this lesson we will recognize properties of isosceles triangle, equilateral triangle and right-angled 
triangle. 


[ 5-3-1 ] Properties of Isosceles Triangle 


Isosceles triangle: Is a triangle that has two equal sides, the third side which A Triangle vertex 
is different in length from the two equal sides called triangle base, and the point 
which is opposite to triangle base is called triangle vertex. 


Properties of Isosceles triangle: 
e The two base angles which are opposite to two equal sides, are equal. 
mon E ee 
e Any triangle has two equal angles is an isosceles triangle. 
e Bisector of angle of isosceles triangle vertex is perpendicular on the base and 
divede it into two equaled parts. 


Bp 
em 


BO =e VAD | BC ae 


In the near by figure, if measure of Z BAC=36° , and triangle ABC is isosceles 
one. Find measure of angle ABC: A 


m Z ABC =m Z ACB =X » AB=AC Isosceles triangle 


m ZA +m B+ m ZC =180° , Sum of angles of any triangle equals 180° 
36°+X+X=180° by substitution 
36°+2X=180° by simplifying Bs 
2X =180°-36°=144° relationship between addition and subtraction 
nas 


2 
m Z ABC = 72° 


dividing the two sides of equation by 2 
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[ 5-3-2 ] Properties of Equilateral Triangle 


Equilateral triangle: Is a triangle which its three sides equal in measurement, it could be called a 
regular triangle too. 


Properties of equilateral triangle: 
e All its angles are equal in measurement and each one of them is 60° . 


The triangle that its angles equal in measurement, its all sides 
will be equal too. 


In near by figure an equilateral triangle. Its perimeter 57cm. Find length of each 
side then find value of x: A 


perimeter of equilateral triangle 57 


Side length = 3 E ti 19 


To find value of x: 
2x-1219 write equation of question 


12x=19+1 relationship between addition and subtraction 


simplifying B 
= 10cm “viding the two sides of equation by 2 


[ 5-3-3 ] Properties of Right-Angled Triangle 


Right-angled triangle: Is a triangle which has two perpendicular sides, i.e. (angle between them 


is right and equals 90?). We called the opposite side to right angle, which is the longest side of triangle 
(hypotenuse), we also called the two other sides as two right sides. A 


Properties of right-angled triangle (pythagorean theorem): 
In any right-angled triangle the sum of two right sides square length equal 


3 
to square of hypotenuse length. z 
We can express this theorem mathematically as follows: E 
90° Right sid 
(AC)?= (AB)?+ (BC) B — SC 


Example 31. Use the near by figure and find length of BC. ; 
Triangle ABC is isoscels 
AD | BC given information 
(AC) = (AD) F (DC) (Pythagorean theorem) 
5? = 44+? 


by substitution 


25= 16+X? by simplifying 


X? = 25-16 =X? =9 —-X=3cm relationship between addition and subtraction, square root 
of two sides. 


From given information we found that length of side BC equals 6cm. (properties of isosceles triangle) 
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In near by isosceles triangle, if you know that the perimeter is 19cm, find value of x, 


length of each side and the two remaining angles measurement. 
-— | 2x45 
2x -3 


D Triangle ABC is equilateral, AD, BD are bisectors of two angles CAB and CBA. 
Find measurement of angle ADB. 


17 3 A triangle its three sides length are 6cm, 10cm, 8cm. Is the ' 


triangle a right-angled one? 
Clarify that with drawing. 


Questions 1-3 
are similar 
to examples 1-3 


In near by figure m ZCAB= m ZCBA 
DE parallel to AB . Show why triangle CDE 
i i les triangle? 
is an isosceles triangle D E 


In near by figure XYZ is right-angled triangle in Z, draw line AB crossing by vertex Z 
and parallel to base XY, m Z BZY=45°. 


Prove that triangle XYZ is isosceles. A Z B 
(N45. 
90° 
X Y 


Find value of X in near by figure if you know the length of 
ladder is 13m. 


In the sailboat which is illustrated in near by figure, find height 


of the green part of sail then calculate its area. 


Challenge: By using a dividers and ruler try to draw an 
equilateral triangle its side length 4cm (look at picture and 
conclude the method). 


Open problem: What is the measure of each angle in a right-angled triangle and isosceles 
triangle? Clarify your answer by drawing. 


"m Numerical sense: Is there any right-angled triangle and it can be equilateral triangle at the 
same time? Clarify by numerical examples. 


Correct the mistake: Ahmed says that the triangle which its sides length 4cm, 3cm, 2cm, rep- 
resents sides of right-angled triangle. Discover Ahmed’s mistake and correct it. 


| Lesson 


- The near by geometrical figure ABCD 
: represents a parallelogram where: 


: 1) AB // CD, AD // BC 

:2) AB - CD, AD- BC 

: The continued line between each two b 
: opposite vertices is called diameter 


: of parallelogram BD, AC o 


[ 5-4-1 | Parallelogram 


You have previously learnd that the parallelogram is a quadrangle in which each two opposite sides are 
parallel, now you will recognize the theorems and properties of parallelogram and the way of using it 
to solve geometrical problems. 


Theorem of parallelogram properties: 

* Each two opposite sides of parallelogram are congruent AD = BC , AB = DC. 

* Each two opposite angles in parallelogram are equal in measurement — 4 
mAs mÁ, m Ál = mA D) 

* Each two consecutive angles in a parallelogram are supplementary: 
mZA+mZD=180°", m ZD+mZC=180° 
mZC+mZB= 180°", m Z B+ m Z A= 180° 


D 
* The two diameters of parallelogram are bisector AE = EC , BE = ED 
* Two triangles DAB , DCB are congruent, Two triangles ABC , ADC are congruent 
* Two triangles EBA , ECD are congruent, Two triangles EBC , EAD are congruent 


Example 1 Use properties of parallelogram to find measurements of angle C and angle D 


with degrees, then find the length of each side AB and DC in centimetres from near by figure: 


mz C+mzZ D= 180° two supplementary angles 

2x + 5° + 4x — 35° = 180? by substitution with the angle value 
6x -30° = 180° — 6x = 210° — x = 35° 

mZC=75° ,mz D= 180? - 75? = 105° 


8y- 16. 5y +2 two opposite congruent sides 
8y —Sy=2+16 = y=6 bysolving the equation 
AB = 5 x6 42 = 32cm 
DC = 8x 6 -16 = 32cm 
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| 5-4-2 | Rhombus 
Rhombus: Is a parallelogram which each two adjacent sides are equaled. 


Theorem of rhombus properties: 
* Rhombuss two diameters are perpendicular. 
* Bach diameter bisects the two angles at its two ends. 


Rhombus area = length of side x height 
That means A= Lx H 


S 


Or (half result of multiplying its two diameters length). 
The perimeter = 4 x side length... i.e. : 


p WE 


i) AD = AB 


5x-1723x47 > 5x -3x=17+7 => x=12 
BC = AD > 5 x12 -17 = 43 cm 

i)P=4xL 
Ped x43 = 172cm 


[ 5-4-3 ] Trapezoid 


You have previously learnd the trapezoid which is quadrangle with different lengths. It has two parallel 
sides called two base of trapezoid and the other two sides which are the non parallel and they are known 
as the two legs of trapezoid. If the two non parallel sides are equal then trapezoid will be called isosceles 
trapezoid and if one of its angles is right then it is called right angle trapezoid. 

Upper base a 


Upper base a Upper base a 


Lower base b Lower base b 


Lower base b 
Right-angled trapezoid Isosceles trapezoid Not isosceles Trapezoid 
Area of trapezoid A= — (a+b)xh , Perimeter of trapezoid P=a+b+c+d 


1) Find area of trapezoid which its two parallel sides lengths are 12cm, 8cm and 
its height 4cm. 


= — (a+b) xh = | (8412)x4 240 cm? 
2 


ii) Find Perimeter of isosceles trapezoid, length of each of them is 8cm and length of its upper 
base is 5cm, and lower base is 10cm. 


P = a+b+c+d =5+104+8+8=3 1cm 
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Use properties of parallelogram of near by figure to find 
measurement of each: CD, m Z A,m Z D. 


A 


Find perimeter of a parallelogram if you know length of its one sides is 8cm and length 
of its near by side is three times of it. B 


Near by figure ABCD is a parallelogram which has 
mz BCE + m Z ADE = 90°, prove that this figure represents | 


| rhombus. A m | d C: 
A rhombus has an area of 300cm’? and its height 15cm. D ' 
' What is its side length? Queso ds 


A rhombus has a perimeter of 36cm. What is its side length? are similar 
to example 2 


6) A trapezoid, the length of its two parallel bases upper and lower are 
respectively 7cm, 9cm, its height 3cm what is its area? Questions 6-7 


are similar 
An isosceles trapezoid has an area of 90cm? and its height 5cm. Find to example 3 


length of its two bases if you know that the length of its upper base is 
half of its lower base. 


Solve the Exercises 


Near by figure has AB = BC and AC is a bisector of 
two angles A, C. Prove that the figure ABCD represents 
parallelogram. 


D Near by figure ABCD is a square, AFB is a right-angled trianglein F F 
and isosceles. Prove that: 
i) AFBE represents square. 
ii) FE is bisecting DC 
iii) AFED represents parallelogram. 


10 ABCD represents rhombus, the points E, F, G, H are mid of its sides. prove that figure 
EFGH represents rectangle. 


A rhombus has two perpendicular diameters, they are 8cm, 10cm. What is its area? 


D A trapezoid has two parallel, upper and lower, they are 16cm, 20cm, and its area is 
180cm? . What is its height? 


FI A A a. LJ S s o o A 4 


know the width of the envelope is half of its length, what is its 


face area? 


7À, UR I, OR, RA 


14 Home furniture: Surface of wood plank which is used in the 


table as an isosceles trapezoid. Calculate its perimeter. 


Garden: A rectangular piece of agricultural land is, planted 
with trees to become a park. It needed to be surrounded by a 
fence, if its dimensions are 40m, 80m, what is the length of 


fence should be used to complete the surrounding? 


Challenge: A trapezoid, its minor base length is 3cm divided into three shapes, two triangles 
and a rectangle, the height of trapezoid is 4cm and length of right side of first triangle is 2cm, 
length of right side of second triangle is lcm, calculate area of trapezoid. Using two methods. 


n) Open problem: Could we consider each rectangle as a parallelogram, and on the contrary, we 
couldn't consider each parallelogram as a rectangle? 


Numerical sense: What is the difference between rhombus and square? Draw and indicate 
the different parts. 


ú I = 
: We have a rectangle its dimensions are 5cm, 3cm. We fix it on a 
: vertical metallic cable then rotate as shown in near by figure. By 
: using a motivator, we can note creating of a shape which we called 
: right circular cylinder. 

; Note that radius of cylinder base 3cm 
: which is generated and its height a 

: represent the value of dimensions of 

; rectangle. Take cylindrical Ice-cream 

: box then remove its two bases and 

: then cut it vertically. After that open 

: the metal piece you will note it repre- 

: sents a rectangle shape. 


5cm 
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[ 5-5-1 ] Cylinder 


It is a solid which has two congruent and parallel circular bases, Its walled by cylindrical lateral sur- 
face. The line which crosses the centre of two bases called cylinder axis, and the line which is tangent 
to the two base and parallel to cylinder axis is called cylinder generation. Each of cylinder generations 
is equal with each other in length. But the perpenicular segment which is fixed between the two bases of 
cylinder is called cylinder height and refered to it by Symbol h. If cylinder generation is perpendicular 
on its base, the cylinder will be named (right cylinder), and its height will be equal to its generation, but 
if cylinder generation is sloped on its base it will be named as (oblique cylinder). 


Radius of base T 


Volume of right circular cylinder V = x ^ h 


Lateral area LA-2nrh 
Total area equals sum of lateral area with area of the two bases, i.e. : 


TAS mcbt2n? 


Example 1! A right circular cylinder, the length of its radius base 7cm, and its height 12cm. 
Calculate its lateral area then calculate its total area with its volume. 


i) Lateral area LA = 2r rh 2x 7x 22 x 12= 528 cm? 


7 
ii) Total area TA-2z r h-2n12-528 +2 x x7 


= 528 + 308 = 836 cm? 
=F x 7 x12 = 1848 cm? 


iii) Volume V=a1r7 h = 
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[ 5-5-2 ] Sphere 


Sphere: is circular solid (limited by spherical surface). One of its properties that 
each point of its surface points is distant with equal distances from a certain 
fixed point inside it called centre of sphere. Each line which crosses through the 
sphere centre and reaches up to its surface called diameter of sphere, while the 
radius of sphere is the continued line between sphere centre and any point of its K. 
surface points. 


Sphere volume: V — m i 


Surface area: SA = Anr? 


Example 2 Find surface area and volume of sphere which its radius is 7cm. 


i) Sphere volume SA- 4x 24 x — x 7? = 616 cm? 


1) Volume V= Ei nr? 


41.22 3 4312 — 3 
V= "a ux a oe 1437 cm 


Example 3) Money box: A small box for saving money was made as a cylinder. Its base 
radius 10cm and its height 30cm, which is topped by hemisphere. 
Calculate the volume and surface area of it. 


Volume of Money box = Volume of cylinder + Volume of hemisphere 


X (FAP) =n (10)? (30) + ((-4 710°) 


V =3000x3.14 + ane x 3.14 = 9420 + 2093.3 


Valsi em 


Total area = lateral area of is + Area of one base + Half surface area of the sphere 


TA-2nznrh-* n? + — z 47r) 
TA = 2(3.14) (10) Bn + (3.14) (10)? + 2(3.14) (10) 
TA =1884 + 314 + 628 = 2826 cm? 
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A right circular cylinder with hollow tube, its length is 21m with internal radius of 9m, 
what is its volume? 


Find surface area and volume of sphere which has a radius of 10m. 


A fuel tank was made as shape of cylinder. Its base radius 3m, and its height 9m topped 
by hemisphere, calculate the volume and surface area of the tank. 


A spherical fuel dump has surface area of 5761. Questions 1-7 


mW are similar 
Find its volume. to examples 1-3 


A container, as shape of hemisphere, has surface area of 128 nem’. Find its volume. 
6) A cylindrical beaker has volume of 128 mcm’, and height of 8cm. Find its lateral area. 


If the ratio of volume of sphere has radius r, to volume of second sphere has radius r, 


is equal to 195° find the ratio of surface area of first sphere to surface area of second 
sphere. 


A lead-made-sphere has a radius of 6cm. It is melted and small spheres where made of 
it to be similar to baby games; Both radius are 1cm, calculate number of small spheres 
which generated from it. 


D A wood sphere its volume 23042cm’. It was put in water, the area of floating part was the 
half of it. Find radius of circle which intersects surface of water with surface of sphere. 


If you know that the surface area of sphere equals 1256cm", what is the length of sphere 
radius? 


"m The ratio of volume of two spheres is 27:8, find the ratio between their two surface areas. 
Find radius of sphere which has surface area equals 100acm’ , then find its volume. 


A piece of paper shaped as a rectangle has length of 33cm and width of 14cm, its base 
was folded in a way that the surface of paper was form as of right circular cylinder 
surface. Find the formed cylinder volume. 


Industry: Calculate the amount of capacity of four cylindri- 
cal cans which are equal in volume, if you know its base ra- 
dius is 3.5cm, and hight 10cm, then find the required area of 


metallic plate which is used for manufacturing all of them. 


Geometry: One of the famous buildings in world is the 
building which is known as Montreal dome in Canada. It is a 
circular sphere of transparent glass, its diametre 76cm. 


Calculate the surface area and volume. 


Challenge: A plastic sphere has a radius of 14.7cm. it was painted. The thickness of painting 
is 0.3cm, calculate volume of sphere after painting. 


Open problem: What is the height of a right circular cylinder which its lateral area is enough 
to make a sphere which has radius of the same cylinder? 


19) Numerical sense: A cup is designed as a hemisphere with radius r and a cylindrical container 
whith radius r and height of r. Which one of them will contain more water than the other? 


20) Correct the mistake: Sara wrote a sphere volume rule as = > rr). 
Discover Sara’s mistake and correct it. 


| Lesson 


[ 5-6 ] 


: We want to calculate the path area which surrounded the pool as shown 
: in near by picture so we will follow these steps: 

: We determine the two simple plane shapes which are composed of this 
: compound shape, and they are rectan- i 

: gles: | 
: e We find the external area of rectangle. ! 4M 
: e We find the internal area of rectangle. M 

: * We find area ofthe path by subtracting 
: the internal area of rectangle from the 
; external area of rectangle. 


[ 5-6-1 ] Area of Regular compound Plane shapes 


Regular compound plane: A regular compound plane shape is composed of two simple plane 
shapes or more shapes. To find its area we will divide regular compound plane shape into simple plane 
shapes. 


Example 1 Try to find the path area in compound shape in paragraph (learn). 


The two simple plane shapes which the compound shape is composed from, are rectangles. 
We find external rectangle area: A =L .W=4x2=8 m? 
We find internal rectangle area: A =L .W=3x1=3 m? 


Area of bath equals the result of subtraction of internal rectangle area | g 
from external rectangle area, that means: 53 


A-A-A,28-325m' 


Example 2 To calculate the area of near by regular compound shape: 


The regular compound shape contains two simple plane shapes, which they are trapezoid and rectangle: 


3cm 


"lcm 


= + (a+b) xh = + (3+7)x2= 10cm? Area of trabezoid 


A,=L .W=6x5=30 cm? Area of rectangle 
A=A,+A,= 10 +30 = 40 cm? Area of compound shape 
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[ 5-6-2 ] Area of Irregular compound Plane shapes 


Irregular compound plane: An irregular compound plane shape is composed of two simple plane 
shapes or more irregular. 

To find its area we divide the irregular compound plane shape into simple regular plane shapes which 
near to its origion shape. We calculate area of simple plane shapes then adding its results, then it will be 
as a proximate value of irregular compound plane shape. 


In near by figure a model of coin of one of the countries, it is designed as an 
irregular plane shape to calculate approximate value of coin surface area, we draw an 
isosceles triangle which its sides tangent to the coin curve. We fixed the sides measure- 
ment and triangle height as shown in figure: 


We calculate triangle area: A- 1 Shi 4 x10 x12 = 60cm? 


And because surface area of coin is less than surface area of triangle, we 
make an approximate result and say: 
Surface area of the coin is approximately less than 60cm? . 


Example 4 To calculate area of a near by shaded shape: 


We divide the shape into two simple plane shapes which the com- 
pound shape composed from, and they are a rectangle and two 
halves of similar circle which are equal, (We can consider them as 
one circle) 


A =L .Wz12x4248 m? rectangle area 


AS T x r? =3.14 x 2?=12.56 m? area of two halves of circle = circle area 


Area of shaded shape equal to subtraction of circle area from rectangle’s area. 


A=A -A = 48 - 12.56 = 35.44m? 


Example 5 Å Find area of surface of compound plane shape which is shown below. 
The compound shape is composed of two similar squares and two similar 
circles (four halves of similar circle) gam c 


A =L? =1°=1 m? square area 
AS xr’=3.14x (0.5 y=0.785 m? circle area 


Area of shaded shape equal to 
A=2A +2 A,= 2x1 +2 x0.785 23.57m? 
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Questions 1-5 
are similar 
to examples 1-5 


Find the surface area of the open envelope shown in 
the near by figure from one face: 


w0] 


Find the area of the shaded surface: 


Find a suitable approximate for the area of the 
key surface in the near by figure: 


Below is a picture of swimming pool with a diagram of its compound plane surface. 
Calculate the area of the swimming pool. 


10) In the near by figure, a map of a country, which there 
is no doubt, represents an irregular compound plane. 
For the purpose of estimating the area on the map, 
two simple plane shapes were drawn which are trap- 280 km 
ezoidal and triangular, to surround the boundaries of 
the map using the fixed dimentions on the shape. 
Find suitable approximate to the area on the map. 


Trianglae a 


«— Trapezoid 


an Challenge: In near by figure a pool surrounded by a path of tiles 
its width is 2m. Calculate the area of the path. 


Open problem: The figure shows two different methods to find 
a regular polygon area with eight sides. Explain the content of the 
two methods and look for a third method. 


Numerical sense: Can you calculate an approximate circle area 
by drawing adjacent rectangles inside it? What happens when we 
make the number of drawn rectangles too large? 


Chapter Test 


ABC is an equilateral triangle, we draw line CE on an extension of side BC. 
Find m Z ACE. 


In near by figure, AB-BC, BC // DE, prove that 
triangle ADE is isosceles. 


Give an example with drawing showing that two triangles can not be congruent if they 
have equal corresponding angles. 


Complete the following blanks, to get true statement: 
The two angles will be congruent if.............. ; 
Triangles six elements are. 22... —— ANG e c ; 
Polygons are congruent if we could put one of them on other so that............................ . 


Cases of two triangles congruence are.................. and son cm de diee een eee : 


Isosceles trapezoid its area 180m"? and its height 10cm. Find the length of each of its base, 
if you knew that the length of its upper base is four times of its lower base. 


w Find perimeter and area of rhombus, its side length 4cm and its height 6cm. 


A rhombus has two orthogonal diametres length of 2.5cm and 4cm. What is its area? 


an Table lamp as shape of cylinder, its radius is 8cm and its height is 12cm topped by 
hemisphere. Calculate its volume and surface area. 


Find the area of the following compound shape: 


4cm 


8cm 
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6-1 Representing Table Function in the Coordinate Plane. 
6-2 Introduction of Functions. 

6-3 Linear Functions. 

6-4 Reflection and Rotation in the Coordinate Plane. 

6-5 Translation in the Coordinate Plane. 
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Al-Mustansiriya school is an awesome architectural model, and it is also a geometric and coordinate 
| model. The upper walls of school decorated with various geometric and coordinate shapes. As related to 
science, Al-mustansiriya school is considered one of the oldest schools in the world. gen 


Write algebraic statement which represents: 


Less than y by 15 Greater than N by 13 

T-3 divided by T+3 7° multiplied by L-9 

Double 9-w multiplied by 5 6) Half w+9 multiplied by y 

Quarter of T-5 divided by T Cubic root for L-3T multiplied by 2+w 


D 2w-W is the function rule and {-1,0,1 } are inputs, write the outputs for the function. 


fo Write the function rule for the following inputs and outputs: 


es E 
M a 


y | +2y | is the function rule, make a table and show the outputs where the intputs are {-1, O, 1] 


Construct a table and show in the intputs where the outputs are (3, 2, 1) and the function rule is X-2. 


Represent the ordered pairs in the coordinate plane then draw segments to connect the 
points in each quarter, name the shape you will get: 


A (0,2), B(0,-2), CB,-2), D(3,2) 

A(-1,3) , BC-1,3) , C(-3,0) 

A(-1,1) , B(O,2) , C(3.2), D(3,1) 

fe Show how the location of the point (-3,3) is different from the location of the point (3,-3). 
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| Lesson 


€ Lean 


: Ali wanted to measure the tem- 
: perature of water in a flask. In 
: the first hour he found it 3?C, 
: in the second hour he found it 
: 3°C. Find the temperature of 
: water after 7 hours. 


[ 6-1-1 ] Representation Table In The Coordinate Plane 


* The relation which has variable input and constant output, it represents a function of a line parallal to 
X-axis. 

* The relation which has constant input and variable output, it represents a function of a line parallal to 
Y-axis. 

* The relation which has variable input and output, it represents a function of a line non parallal to any 
axis. 


Example 1 Find the temperature of water afetr 7 hours. 
Step (1): We assume that number of hours is (X) and temperature of water in each hour is (Y). 


Then we get the following table: 


Step (2): Use the table to find ordered pairs 


(1,3), (2,3), (3,3), (4,3), (5,3), (6,3), (7,3). 


Step (3): We determine the points in the coordinate 
plane, then we connect the points, we get a line 
parallel to X-axis. 


(x values are variable , y values are constant). 
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xample 2 | Represent the following table in the coordinate plane. 
[Y|2|4[|6,8 

From the table we notice x values are constant and we can 

get ordered pairs (2«2), (2,4), (2,6), (2,8). 


We represent the points in the coordinate plane and connect 
them. E 


- BETETEN 
We notice the line is parallel to Y-axis, oe T3 IDEA are 
(x values are constant , y values are variable) [3o pq pss 
L1] 11-1054 D ES E31] 
SRS ps gp 
LIT TT TITTIIg Td 11 


3) T] 
m 
|_| 
|_| 
B8 
L| 
B 
= 
m 
[X 


{t-a 


z 
lei TE TT TTT 


The following table shows the magnitude of oil produced by Rumaila oil field in 
four days, represent the table as set of ordered pairs. 


Number of | X 1 2 3 4 LIO eae: Sees 
days 

Magnitude Y 1 2 3 4 
of oil 


Show the table by ordered pairs ( (1,1), (2,2), (3,3), (4,4)] -E-EHHHCCEHH Hae 


and then we determine each point in the coordinate plane ^ | |^ | | | | | | | ||. 
am 


then connect them. 
We notice the line is not parallel to any axis, 


(x values are variable , y values are variable). HH HHHH HH 
AA AA dd d T. 


[ 6-1-2 | Writing Table of Specific Points in The Coordinate Plane 


Example 4 | Write function table using specific points in the coordinate plane. 


From near by figure we determine the ordered pairs EI ISEILISELIJ-TITITTE] 
A(-2,5), B(-1,3),C(1,-1), D(2,-3), E(4,-7). Fit ttt} tte tt tt tt tt 
Then we form the function table: ff dee) pepe ft i 


as ea oe Es a a a 
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Represent the following tables in the coordinate plane then connect the points, what do 
you notice? and what is the shape? 


g 
TUR 


are similar 
to examples 1-3 


Question 5 
1s similar 
to example 4 


NENNEN 
obs | | | | 
ECL qe m 


Represent the following tables in the coordinate plane then connect the points, What is 
the relation of line with X-axis? 


Write function table from the specific points in the coordinate plane, then show the type 
of shape. 


Geology: A scientist recorded four different temperatures in the south pole, thermometre reading 
for each 4 hours was: 


Write the function which represents the table 
above, and write function table. 


a) Electronic design: Aula designed a website, she drew in it similar rectangles. In the following 
function table given information was given about length and width of each rectangle aula drew, 
(x represents length , y represents width) 


1) Represent the function table in the coordinate plane. 
ii) How you use this table to find the length of rectangle when its width is 15 unit? 


Table: Write a function table that represents the distance which bike rider covers during four 
hours, knowing that he covers 15 kilometres in one hour. 


Open problem: Write a set of data which represents a vertical line. 


Challenge: How can I get a line parallel to X-axis by given a certain function table? 


Numerical sense: Ali types 50 words in one hour, how many hours he needs to print a page 
containing 400 words? 


Lesson 


: In a school atelier, Ayman, Wael and 
: Thamir drew geometric figures.Ayman 
> drew square and triangle, Wael drew a 
: triangle and Thamir drew a circle.Find 
: the relation between each student and 
- the geometric figure which drew. 


[| 6-2-1 ] Relation and Function 


* Function: it is a relation dtermines only one output value for each input value. 
* Function rule: it is the formula which is used for substituting each input value to obtain output value. 


figure he drew. 


We notice that Ayman drew two geometric figures (square, triangle), it means he 
has two outputs for one input, so it doesn’t represent a function. 


Determine whether the following relations represent a function 
or not ? Illustrate that. 
10,2), (3,4), (5,6), (7,8), (9,10)} 

Represent the relation on near by graph: 


We notice it represents a function since every input has one output only, so the 
relation is a function. 


Example 3 Notice the near by graph and if it represents a function or not? 
Illustrate that. 


We notice it doesnt represent a function since one of input doesnt have 
output. The number 9 did not associate with any output values. 


Example 4 | Determine whether the following relations represent a function or not? 


Illustrate that. 
1) {(4,18), (3,15), (2,18), (1,9)}, we notice that the relation is a function since there is one output only 
for each input. 


ii) (02,8), (-1,6), (0,6), (-1,5)}, we notice that the relation is not a function since there are two outputs 
5,6 for one input -1 . 
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[ 6-2-2 ] Complete Table of Function 


Table of function: The table that organize value of input and output. 


Iw Complete the function table for the function | Element 


Y= X-3, such that X = -1,0,1,2 


Image 
(output) 
Y 


| xX | x3 | Y. 


We complete the function table by substituting 
X values in their function rule to find Y corre- 
sponding values, as it is noticed in the near by 
table. 


[ 6-2-3 ] Representing the Function in Number of Points in the 
Coordinate Plane 


Example 6 Represent the function Y= 3X-1,in the coordinate plane such that X= -1, -2, 0, 1 
Step (1): We construct the function table below. 
Step (2): Locate the points in the coordinate plane. | | | | 
Step (3): We connect the points to get the line as 


shown in the figure below: 


Image Ordered 
(output) pair 


Element Function 


(input) rule 


(0.2 


EVSESER SSR 
MRED 
wef lilslllllll 
A york | 
LLLEPERCL LETT 
PEt tT TT Pp TT 
HEEHHHTERSE HATTE 
-HEHERBRHEEHHEHERN À 
WNHEEELSENMEME RE 


Element Function Image Ordered 
(input) (output) pair 


rule 


Y 


EX ME 


ERIS 
| 0*2 | 6 j| (49 | 


130 


Questions 1-3 
are similar 
to examples 1-3 


| If the set of inputs are(3,5,6,7 } and outputs are: (V3, V5. V7, V6 } : 
; determine whether the following relations are a function or not? and state the reason.  : 
{(3,\ 3 ) , (S.V 5 ) , (6, 6 ) , CN 7 ) eee lu 
: are similar : 


(G, N30, 6, V7), BVE), (06 N62. C, V 621 inexa d 


6) A bat eats 600 insect per hour, how | Element : ime 
many insects it will eat in (2,3,4) | (input) rule (outcput) 
hour? Construct the relation between 
the number of hours and number of 
insects. Then represent the table in 
the coordinate plane. 

Question 6 
is similar 
to examples 6-7 


determine whether the following relations are a function or not? And state the reason. 
(8,3) , 6,43) (65) 
(3, 39,6, V7). 6N60. 0, V5)} 


12) Write the function from the following table: 


' If the set of inputs are { 3,5, 6, 7 } and the set of outputs are:(V 3, V5, V7, V6 }, 


Sport: Muhammad swims 9.5 km/h, construct a function 
table representing the total number of kilometres he can 


swim in (2, 4, 6} hours. 


ip Bacteria: If the number of bacteria increases at a rate of 
double for each 20 minutes, how much it will increase in 2 


hours? Construct a function table. 


Fuel: If an ambulance is consuming 5 liter for each 25 km, 
make a function rule and show the number of km the car 
cover for {6,7,8,9,10}liter. Construct a function table and 
represent it. 

Biology: Each hand of human body contains 27 bones, the 
number of the metacarpus bones is less than the number of 
phalanges in 9 bones, while the number of wrist bones is 
more than the bones of the metacarpus in 3. knowing that the 
number of phalanges is 14. Represent the above mentioned 


data in the function table. 


{41,49,57}. 


image by 7? Which one is correct? Illustrate your answer. 


function. 


nmi Challenge: Find the set of elements for the function y = 2x - | if the set of image is 


Correct the mistake: Suha and Maha found a function rule one of its element is less than 


Numerical sense: A function its rule is 42x-8, determine the image of the element 2 in the 


Lesson 


[ 6-3 | 


: Saeed has apiary for honey 
: producing, he noticed that 
: the Bee flies 24 k/h. What is 
: the relation between the time 
: and the distance in km? 


[ 6-3-1 ] Representing Linear Function (Equation of Straight Line) in the 
Coordinate Plane) 


* Linear function: It is a function in which all its points lies on a straight line not perpendicular and it's 
called linear graph function. 

* Equation of striaght line: It is an equation represents the linear function yz mx+t such that t and m 
are constants. 


Example 1| What is the distance covering by a bee in km in time unit in hours? 


Step (1): Construct function: 

Element cad Image Ordered 
We assume the time (number of hours) a bee (input) (output) pair 
flies by: X, and the distance that covered by Y, Y=24X NE | (X,Y) 
it representing by the function: Y= 24X EE 


Step (2): Construct the function table: 


Step (3): Represent a function in the coordinate plane: To RE BR 
E es 
EN 


To graph a linear function you need to locate at least 
two points and then connect them. 


NNEENEXE 
We notice that when the bee flies 2 hours, the distance | 


be 72 km. 


The equation represents a striaght line. 


HERE ee 
eT ee 
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Example 2 | Represent the linear function for y = 3x-2 in the coordinate plane. 


Step(1): construct the linear function table. Step(2): Represent the function in the 
coordinate plane. 


a 


I |IILILLZLLLLLLLLLI 
Petes Ane I ud s 


[ 6-3-2 ] Writing Linear Function (Equation of Straight Line) from the 
Graphical Diagram 


In 2011 NASA succeeded to land a lab on Mars, 
the lab was landing with a speed of 0.75m in one second, 
the graph shows a function represents the distance which the 
landed took at the time, construct linear function table and 
write the linear equation and represent it. 


From the graph we can construct the function table 


by assuming the time is X and the distance by Y. 


Image 
(output) 
Linear function table 


AE CELET TTT TTT TY 
LIN LLL LL LL re 
NESENMEENEEEEENESE 
LINT LLELLLLLLL, 
EERE EEE EEE 


From the table we conclude the function is: 


y = 0.75x 
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mvx Bp y=x-9 


Mo Y=7X "m Y=3X-4 


Represent the following linear functions in the coordinate plane: 


(3) Y=x+2 


Use the graphical diagram to construct the function table and write the linear function: 


gi 


Be os ERREE 
ZEAE shee eee 
eT SEL 3-4 1 
L| LL Lu LaL 1 | T foo | 
LET I JS ARBRE eae 
HHH eee 


Use the graphical diagram to construct the function table and write the linear function: 


Questions 1-5 


to examples 1-2 


5) Y=12-X 


are similar 


Questions 6-7 
are similar 
to example 3 


Represent the linear functions table in the coordinate plane: 
8[x|2]4[oj|:]2] B 
Ly | 2]1 {0 | -1] -2 | Ly}5/3 [7] 9 | 


tistics of earnings for Syears, such that the profit reached 
50%, construct the linear function table from the graphi- 
cal diagram and write the general linear equation for the 


profit with respect to number of years. 


Sports: Bushra scored some points in basketball such 
that the number of points was less than the previous 
match by 5 points from the current game, write the gen- 
eral linear equation for the function, then Construct the 
linear function table and represent it in the coordinate 


plane . 


Money: A person wants to buy a car for 12 million Ira- 
qi dinars corrently he has 4 millions and he has a plan to 
save 2 million each year? Write the function of saving 
money yearly. Then draw the linear function to deter- 
emine the number of years needed it to buy the car after 
determining the linear function table. And represent in- 


formation above in the function table. 


Challenge: Locate the point in the coordinate plane, check 
the linear function in near by graphical diagram, then write 


function rule. 


Numerical sense: A natural number multiplied by 3 then 
5 was subtracted from it after multiplication, the total result 


was 70. 


What is the general linear equation for the total result with 


respect to the natural number? 


Lesson 


[ 6-4 | 


Learn 


: In the figure a bird's reflection ap- 
: pears on water, if Sahar determined 
: three points A, B, C on the origion- 
: al picture for the bird, then we find 
: the points will appear as C; B; A in 
> the reflection on water. 


6 6 6 6 06 0 6 0 6 06 0 6 06 0 6 0 0 6 O0 6 6 0 0 0 6 9 06 O 6 0 6 0 O 6 6 6 6 6 0 6 0 6 9 06 0 6 6 9 6 6 * 6 6 * 6 6 


| 6-4-1 ] Reflection in the Coordinate Plane 


* Geometric transformation: Is one of the geometry subjects studies definitions of geometric shapes 
and transforms every point in the coordinate plane to another in same plane. 

* Reflection: Is a geometric transformation from a figure to its mirror (reflectd) image. (The reflection 
keeps the figure structure). 

* Reflection line: Is a horizontal or vertical line. 


Example 1 | 1) Find the reflection of A, B, C which Sahar determined it. 


Step (1): Determine the ordered pairs of A, B, C such that 


L| LIT OI LS LILIJ JI 
A(2,2), BG,3), C(4,2) Flach Lo lis LI LI TL LLLI 
| E eee 
Step (2): Determine the reflection line, let It be Ed E 4 meal 
X-axis then we determine the number of units 
between each vertex and reflection line. 
Step (3): Deteremine each point on the other side 


of X-axis with same distance is such that 


A (2,-2), B (3,-3), C (4,-2), generally the reflection 


of any point on X-axis: R, [G,y)] = (x .-y) 


11) Find the reflection of A(2,2), B(3,3), C(4,2) on Y-axis. 
The points on Y-axis reflection are A (-2,2), B (-3,3), C (-4,2). 


Generally the reflection of any point on Y-axis is: 


R, [GGy)] = Cx.y) 
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[| 6-4-2 ] Rotation in the Coordinate Plane 


Murad has a clock on his room wall, he wanted to rotate the clock 
90? about the origin on clockwise. 


Rotation: Is a geometric transformation, transforms point (0, 0) to itself and transforms any point such 
that point A to point A according to the rotation angle measure and its direction. 


What is the image of point (1,2) under rotation effect? 


A- Rotation by 90? clockwise about the origin: 
We apply the rule: Rog [(x,y)]=(y,-x) such that R,,, [(1,2)]2Q..- 1) 


B- Rotation by 90? anti-clockwise about the origin: 


We apply the rule: Rop [(x,y)]=(-y,x) such that R,,, [(1,2)]2(-2, 1) 


C- Rotation by 180? clockwise about the origin: 


We apply the rule: Rp [G,y)]-(-x.-y) such that R,,,. [(1,2)]2(- 1.-2) 


D- Rotation by 180? anti-clockwise about the origin: 


We apply the rule: Rgp [G,y)]-(-X.-y) such that R,,,. [(1,2)]2(- 1.-2) 


E- Rotation by 270° clockwise about the origin: 
We apply the rule: Rpp [G,y)]-(-y.x) such that R,.,. [(1,2)]2(-2,1) 


F- Rotation by 270? anti-clockwise about the origin: 


We apply the rule: R, [(x,y)]=(y,-x) such that R, [(1,2)]2Q..- 1) 
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Copy the figures in the coordinate plane, then draw their image about reflection line, if 
the points are: 
A(2,2), B(4,4), C(4,2) Reflection line is X-axis 


VP , Questions 1-3 

A(-5,2), B(-2,4), C(-4,6) Reflection line is Y-axis are similar 

to example 1 
A(1,1), B(2,3), C(5,3), D(3,1) Reflection line is X-axis 


Find the image of the point (2,-1) in the following cases: 


Rotation by 90? anti-clockwise about origin. 


Rotation by 180° clockwise about origin. Questions 4-8 
are similar 
I Rotation by 270? clockwise about origin on. to example 2 


A(1,-2), B(3, -2), C(1,-4) are vertices of a triangle, find rotation by 90? clockwise about origin. 
A square with points (-4,4), B(-2, 4), (-4,2), find the image of the square if rotated by 90? clock- 


wise and anti-clockwise about origin, then find the area of square, what do you notice? 


Copy the figures in the coordinate plane, then draw their image about reflection line, if 
the points are: 


9) A(1,1), B(6,1), C(1,5) Reflection line is X-axis 
A(-3,3), B(-1,3), C(-2,1) Reflection line is Y-axis 


AD AC3.2), BC2,4), CC1,4), D(-1,2) Reflection line is Y-axis 


| Find the image of the point (2,-1) in the following cases: 

| Rotation by 270° anti-clockwise about origin. 

Rotation by 90° clockwise about origin. 

| ua Rotation by 180° anti-clockwise about origin. 

| 15 (1,3), (-1, 4), (3,-1) are vertices of a triangle, find the image of the triangle if rotated by 180° anti- 
' clockwise about origin once and then clockwise. 


flag, Kareem who stands on point (-3,3) decided to turn 
with angle 270? clockwise about origin, what is the 


point he stops after turning? 


The figure shows the position of a refrigerator on point 
(2, -2). Jamil wanted to move it with 180? anti-clock- 


wise, find its position after moving. 


Determine the governorate which represents the reflec- 
tion of Muthanna governorate by 90? anti-clockwise 


and with clockwise. 


which axis the reflection done. 


anti-clockwise? 


Correct Muhannad mistake. 


Challenge: Let the point (-3, 4) is an image of the point (3, 4) in a reflection, determine in 


Numerical sense: On which reflection angle the image of a point is itself, clockwise or 


eu Correct the mistake: Muhannad says the reflection of the point (-3, 2) on X-axis is (-2, 3). 


Lesson 


Learn 


: Mahdi moved his bookshelf 
: from one side to another side 
: in his room, this is an example 
; about concept of translation. 


€ 6 6 6 6 6 6 6 6 O0 6 6 6 6 6 6 06 0 6 6 6 6 6 6 0 6 6 6 6 6 6 GO 6 à 6 6 à 6 6 6 6 6 0 5 6 6 6 * 6 6 * * 6 6 5 


Translation: Is moving a figure from one place to another without rotation, and there is not changing 
in its measures. 


[ 6-5-1 ] Translation to Right or Left 
Translation to Up or Down 


Example 1 Find the coordinates of point A(3,4) by translation: 
i)2unitsright. ii) 5 units left. ENNEADE E ZARRAREN 


Translating point A(3,4), 2 units right, you will get 

A (3+2,4) =A (5,4) 

Translating point A(3,4), 5 units left, you will get 

A’ (3-5, 4) =A (-2« 4) 

Generally: Translating (x.y) parallel to X-axis is done by 
this formula: T. [(x,y)] = (x + a ,y) 

If the translation is done to the right then a > 0 


If the translation is done to the left thena < 0. 


i) 2 units up. ii) 5 units down. LI qs r4: 1] Jr 
KM | | EEENENENPIEEENNN 
Translating point A(3,4), 2 units up, you will get EENEBHBEELNEPMERBEBEBBEN 
: - LJ I] Tp qa gr T d 

A (3,442) =A (3, 6) BN 


Translating point A(3,4), 5 units down,you will get 

A (3, 4-5) =A (3 -1) 

Generally: Translating (x,y) parallel to Y-axis is done by 
this formula: T [G.y)] =(x,y+b) 


T 
If the translation is done up then b > 0, PT | LL 1IILLLLLLLLLI I 
"-— NEN MEE ee 
If the translation is done down then b < 0. [3p pq rar 3 T3 ESTEE 
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| 6-5-2 ] Translation Italic 


Find coordinates of point A(-2,4) after translation 3 units right, and 5 units down. 


"E LL LLL [S Li TTT 
Translating point A(-2,4), 3 units right and 5 units down | | | | | | |3 [| |) | | |1 


by A (-243 , 4-5) = A (1,-1) 


[II LILLILLLELLLLLLL 
Generally: Translating (x,y) by translation Italic: 


T [(@y)]=@+a,b+y) 


Translate triangle ABC whose vertices are A(3,6), B(4,7), C(7,4), 3 Units left 
and 1 unit down: 


LLL LL LIS I TT BT 
LJ TI TLTS T BTANA T 
BENEESF 


N 
DS 
al] 


T. [G.6)]-G - 3.6 - 1) = A (0,5) 
T, [(4,7))-(4 - 3,7 - 1) - B(1,6) 


T. I(7,4)]-( - 34 - 1) -C (43) 


Example 5 Translate triangle ABC whose vertices are A(-1,3), B(4,7), C(7,4), 1 Unit left 


aH OBI SUUM i 1 OTIN 

| "FE LCTARTEPREEEETÀ 

T.[CL,3)]7C1- 1,3 * 33 =A (2,6) AETA ILELI AJ T3111: 
: a 


T. [C3,3)]-C3 - 1,3 + 3) =B(-4,6) 


T.[C3.D]-C3- 1 , 1 +3) = C C444) 
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Represent the following points and its images in the coordinate plane: EE 


are similar 


Translate A(3,5), 4 units left. to examples 1-3 


2) Translate B(-2,4), 2 units up. 


EX Translate C(-2,4), 1 unit right and 2 units down. 


Find translate of triangle ABC whose vertices are A(2,3), B(-1,4),C(0,2), — — Questions 4-5 
are similar 
3 units down and represent it and its image in the coordinate plane. to examples 4,5 


5 Copy the triangle ABC then determine ordered pairs in 


the coordinate plane and find its translation 3 units right, 


m 
> 
E 


n 
LI 


2 units down. 


i 
P+ 


SERESRE 


Represent the following points and its images in the coordinate plane: 


6 Translate A(-1,-2), 3 units right. 
7 Translate B(-2,4), 2 units down. 
Translate C(-1,-2), 1 unit left and 2 units up. 


Find translation of the square ABCD whose vertices are A(2,3), B(-1,3), C(-1,0), D(2,0), 2 units 

right and represent it and its image in the EET eee T: es E ESTE] 

5 i LL LE LIS lel TTT TL 

LL LE TL LL d du LI 11 
HHA 


coordinate plane. 
uo. Copy the rectangle ABCD then determine ordered 
pairs and find the image of its translation, 2 units 


right and 3 units down. 


z 
EIE HEBEEEIS 


"m Biology: The figure is showing human Heart, find the re- 
peating in the diagram, where is the translation locate it? 


And calculate the number of translations. 


Light beams: There are light beams in the near by figure. 
Is there any translation in wave ABC and how many units 


on the right? 


Waves: There are waves occuring in the sea have a point 
(-2,5) on top of it, if the waves moves to have the new po- 
sition (8,2), calculate the magnitude of translation and the 


dierections of translation. 


Art: Raghad drew four mountains. She finished the drawing 
of the first one, then she wanted the second mountain as a 
translation of first mountain by 2 units to the right and one 
unit up, find the translation of the mountain if the points of 


first mountain are A(3,3), B(3,0) and C(0,0). 


after two translation? Illustrate that. 


translation. 


Challenge: What is the coordinates of point (X, Y) if translated by m units right and n units up. 


Conclution: A translation was done lead to (-4,6) in a way and another, then another transla- 
tion was done to the point image to become (4,-6) without using drawing, what is the final image 


Geometry: After a translating the rhombus ABCD whose vertices are A(2,-1), B(3,-3), C(2,-4), 
D(1,-3) found that coordinates of A after the translation is A (4,-3), describe B ,C ,D , after the 


Chapter Test 


Determine whether the following relations represent a function or not? Mention the reason: 


Represent the function table in the coordinate plane then connect the points: 
NU EE NEEEN 
[Y | 20 | 40 | 60 | 80 eve || se 


(6) From the input and output find the function rule: 


When the point (-3« 2) rotates 90° anti-clockwise, what is the image you will get? 


Y-axis! 


Copy then find translation image for the figure one unit 
down and 4 units left. 


Y-axis! 


9) Copy then find rotation image for the figure by 270° 
clockwise: 
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Statistics and Probabilities 


7-1 Measure of Central Tendency and Range. 

7-2 Representation of Data by Box-Whisker. 

7-3 Random Experiment. 

7-4 The Event. 

7-5 The Probabilities. 

7-6 Experimental Probability and Theoretical Probability. 


7-7 Problem Solving Plan (Presentation of Problem) 


Statisticions focus on studying the statistical data by representing and illustrating them in various ways 
in a way that would help them to recognize and use the best experiments. 


146 


Choose the suitable word from each near by vocabulary to make true sentence: 


PN is the difference between greatest and least value in the giving set. Mode 
etd is the most repeated value in the given set. Median 
D is the value which comes in the middle of data set after arranging data in an ascending 
or descending way. Range 
ue is the value which equals the sum of all given values divided by their number. Arithmetic mean 


Arrange the following number in an ascending way: (from least to greatest) 
9,6,8,8,9,6,7,9 
161 97,90, 90,99, 100,97, 97, 99 


Choose the correct answer from brackets for the following: 

Baghdad is the capital of Iraq (Possible , Certain). 

The probability of drawing a red ball from a bag contains only white balls (50% , 0%). 

o Cards with numbers from 1-9 the percentage of even-numbered cards is (0% , less than 50%). 

If the number 3 refers to the stem and 4 refers to the leaf then the number is (34 , 43) 

Represent the given data in the near by table by stem and leaf methods: 
COCA 
[72] 6| 74| 71| 69| 


ieie 


Find the median, mode, and range for each of the following: 


2] 46560626368 1602 
E 87 30655615612671677 


14) From near by represented points: 


XXXX 
XXXXX 


— 
N 
Oo 
& 
UA 
ON 
N 


147 


Lesson 


: 


: The table near by shows 
. the marks of the second in- 
. termediate students in math 
. subject find: 

. D) Range 2) Median 

- 3)Mode 4) Mean 


. 
€& 6 6 6 6 06 6 6 6 O6 € 6 0 O 9 06 O0 0 9 06 0 6 6 6 0 6 0 0 6 6 06 GO 6 6 0 6 6 6 6 6 6 6 0 9 6 6 6 9 6 6 * * 6 6 * 


You have previously learnd how to represent data by using stem and leaf displays for one set, In this 
lesson you will learn how to represent two sets by using stem and leaf display and then comparing 
them with each other. You can find the measure of central tendency by using the same way. 


Example 1| Use the stem and leaf display to answer learn paragraph: 


Step (1): Use stem and leaf display to show the data after arranging them in ascending way. 


Stem (Tens) Leaf (Units) 
F 200109 
8 158 


9 00004589 


Step (2): Use stem and leaf display to answer: 


Greatest value = 99 Smallest Value = 72 


Range = Greatest value - Smallest value 
Range = 99 - 27 
=27 
Median = 90 ( The value which becomes in the middle of data in stem and leaf table) 


Mode = 90 (The most repeated value) 


Arithmatic mean = 72 * T5 - 


= 87 
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You can compare two sets by using stem and leaf displays. 


The table near by shows representing by step and leaf display for grades of 
some students in physics and math: 


1) Which subject has greatest range? Leaf (Physics) Leaf (Math) 


Range of math set is 97 - 73 = 24 


"T 8 5T 5 
Range of Physics is 99 - 71 2 28 


So range of physics set is greater than math set. 98442 OA 93 97:8 


11) Median of math set is 88, and median of physics | 9 6 5 3 0 00:15:20 77 


set is 88. 
iii) What is the greatest grade in the math set? 97 


IV) What is the smallest grade in the physics set? 71 


Example 3) A comparison was made on a distance covered by 9 cars in kilometres inside 
city and highway, the table below formed: 


1) Construct back-to-back stem and leaf 11) Find the median, mode, and range for both. 


display from data above. 


Inside city | Stem High way Inside city | High way 
9 1 
28 22 Median 
8-33 |! 2 7 8 8 
At 3 022 88 23-3 28,38 Mode 
1 4 1 


41-19=22 | 41-27=14 | Range 


111) Which set has the greatest range? 
The range of cars set inside city is = 22 
The range of cars set on highway is = 14 


So, the range of cars set inside city is a greater. 
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The table near by shows temperatures for somedays: 


Use stem and leaf display to represent the data. DEDApEGUgnoE in GSEDUG 


24 |30 |36 |32 |38 
Find: Range, mode and median. Questions 1-3 
zT. 352 75 105 are similar 


to example 1 


Find: Arithmatic mean for the data. 2220 1388 go qa 


The stem and leaf representation table shows the number of points that two sets of 
school basketball team gained in the matches. 


Find: Range, median and mode for the first set. Set (2) Stan Set (1) 
? 
Which set has the smallest range? ECC TTE 0 4 788 
are similar 
I Compare the medians of two sets. — example 2 6431 5 0102137 
Construct back-to-back representation by stem and leaf 986 6 1 6 
then find mode, median and range for both types data. 21 7 
3 8 + 


Which set has the greatest range? 


Lengths of plants in cm. 


ats ofan 


Questions 7-8 
are similar 


to example 3 


Leaf 
Use stem and leaf display near by the following and find: 0 8 9 
D Range, median and mode for data. 1 02 468 
Arithmetic mean for data. 2 7 
3 4 


The table bellow shows stem and leaf representation for the number of the Baghdadian 
museum visitors for two weeks: 


The number of the Baghdadian museum visitors 


[The number of the Baghdadian museum visitors | 
5 


Second veer] so | » m [ee | | 2 | wo 


an Use the back-to-back stem and leaf display to represent the data. 


í) Find: Range, median and mode for the first week. 


Find: The arithmetic mean for each week, what do you notice? Illustrate your answer. 


| Solve the problems Speed of cars km/h 


GF Gs") 7 
59 | 74 | 68 | 74 
205565511969 || 71 


Speed: The near by table shows speed of some cars 


14) Use stem and leaf display to represent the data 


Find range, median, and the mode for the data 


Quantity of fat in chicken and meat 


Chicken Stem Meet 


‘ (16 Find the arithmatic mean for the data sandwiches / 
: Food: Use the near by stem and leaf display and find the 
; following: ! 0 Es 
1 : : : , —" 9. 5 1 |0 2467 
! ni What is the highest quantity of fat in each sandwich kind? 
; oo SL 7 
i Which one of sandwich kinds contains less quantity of fat 4 3 3 
1 lly? 
generally 1 4 0 
19) Find the median for each kind of sandwiches and copare between them. 
(think 
Give an example for a set of data has the same median and Weight in kilograms 
mode. Stem Leaf 
21 Discover the mistake: The near by table shows the weight 3 45 6 
of some materials in Kilograms, Muhammad and Muhannad 
are trying to analyse the data represented in stem and leaf dis- : 
play, Muhammad says that half of weights are between 30 and 5 6 
40 kg and Muhannad says that there is no weight above 70 kg, 7 2 8 
find who is right? and clarify your answer. 


Use the representation by back-to-back stem and leaf display for both of classes. And answer: 


What is the median in a class A? 
24 What is the mode in a class B? 


25) Which class has the smallest range? 
Students grades of both classes 


| Smdensgradesofboh classes 
| cua | 66 | 81 | 73 | 52 | 77 | 80 | 90 | 
| cus | 80 | 60 | 99 | 60 | 84 | 66 | 90 | 


i Write A problem you can solve by back-to-back stem and leaf display, clarify how you 


: can use it to find range, median and mode. 


Marks: The table below shows the grades of two classes in math exam. ' 


Lesson 


: 


: A basket ball player scored 
: in each game the following 
: points: 

: 35, 37, 40, 35, 38, 46, 46, 
: 42 ,37,40. 

: How do I represent data by 
: Box-Whisker? 


[| 7-2-1 ] Box and Whisker Graph 
To construct Box and Whisker graph, you have to divide the data after arranging into four divisions: by 
using the quartiles, median or middle quartile divides the Lower quartile Upper quartile 
data into lower half and upper half. 
The median in lower half: is the lower quartile p, 


The median in upper half: is the upper quartile value 
these divisions is distribute on straight line. 


40:37, 42, 46 ,46 , 38, 35 , 40, 37,35 
Step (1): Arrange the data ascendingly, determine the lowest value, highest value, median, lower 
quartile and upper quartile: 


^ 
PES 
Ix 

ts £X 


Lowest ra E Highest 


73N 4 ^37 38-40] 40 < ; “ale 


- 


Lower quartile Upper quartile 


35437 .42*46 — 


2 =36 | 


Step (2): Draw a number line and set a point 
for each part of data found in step (1). 


Step (3): Draw a rectangle starting from lower quartile and ending in upper quartile, inside the 
rectangle draw a line showing median, then draw the Box-Whisker from the lowest and highest value 
to the rectangle. 


Lowest Median P d highest 


Interquartile range = Upper quartile - Lower quartile e è eee 


Interquartile range = 44 - 36 = 8 (The length of rectangle) 30 
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xample 2 | Construct Box and Whisker graph for the following data: 
37, 46,35 ,40 ,42 ,46 ,38 ,49, 37, 35, 33 


Arrange the data ascendingly, dtermine the lowest value, highest value, then set the median, lower 
quartile and higher quartile. 


^ 
rs aN 


3547357» 37:37 40 «42. «7^ 


| 


Lower quartile i Upper quartile 


35 


Draw a number line and set a point for 
each part of data. 


45 


Draw a rectangle starting from lower quartile and ending in upper quartile: then draw a line 
inside rectangle showing the median, then draw the Box-Whisker from the lowest and highest 
value to the rectangle. 


Interquartile range = Upper quartile - Lower quartile 
Interquartile range = 46 - 35 = 11 (The length of rectangle) "eg. ""^* 


[ 7-2-2 ] Comparing by Using Box-Whisker 


We can use the Box and Whisker to compare two sets by aligning both sets together. 


Lowest \ Highest 
er 


The Box and Whisker graph shows information of companies A , B to pro- 
duce a special kind of kitchen tools. B 


e$ 9 3 35 $—e 


20 30 40 50 60 70 


Using the near by graph, answer the following: 

- Which company has the greatest median? The company B 
median is greatest. 

- Which company has the greatest interquartile range? Com- 
pany B has greatest median, since the length of rectangle 
shows the interquartile range. 

- Which company will produce more tools? 

The Range and the interquartile range for the company A 
are least from the range and the interquartile range for the 
company B this means the change in the data of company A 
is less than the data of company B, so the company A might 
produce more. 
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Construct Box-Whisker graph for the following data: 
[1120 ,28 , 19 , 21 ,17,29,26 , 23, 17 


Questions 1-3 


jas 79,75, 72 , 72,73, 76 , 81 ca 
to examples 1,2 
EJ: 26, 17, 235,21, 14, 177 , 25, 10 


Muhammad and Muhannad have two kites, the Box-Whisker graph represents the 


; altitude each kite has flied. € 9 @¢ First plane A 
i e———6é 09 .— > i 
" Which kite has least median? Second plane ; 
1 ———LFÉÀ—— T —— P ——— 14? | 
i 280 510 540 570 600 630 : 
i Which kite has greatest interquartile range? i 
; e——6 © 3$ — —eShoppingcentreA ; 
i I Which kite seems to fly less distance? e— € 296 Shopping centreB  ; 
i <—\+—_t—_+_+—_+—_ +_+—_+—_+—-+—> i 


2 6 10 14 18 
The Box and Whisker graph shows the number of visitors of shopping centre A and 


shopping centre B. 
ppm Questions 4-8 


Compare between the medians and the ranges. are similar 
to example 3 


Compare between the interquartile range of the numbers of shopping Centre A and B. 


Construct Box-Whisker graph for the following data: 
Ø 12, 13, 10,7, 23, 15,8, 20, 15, 18, 39 : 
a ae l 
' The Box and Whisker graphs show the number of Zawraa garden visitors and the ' 
: Baghdadian museum visitors in some days. Zawa : 
i e—9 99 | 3 9 —— T — ———9': 
‘ |12) Which place has greatest median? e oo a e 
13. Which place has greatest interquartile em 390 dua 525 308 SS 
"m Which place seems to have more visitors? 
The Box-Whisker graphs show the sets A and B. TAN ' 
: e——6 0o o 1 
; 15) Find the median of each set and e— e o o e — , 
compare them. P —ÀÁ" (n 
: 5 10 15 20 25 30 : 
' {16 Find the interquartile range of each set and compare them. ; 


Represent the table above in Box and Whisker graph. 


Agriculture: The lengths of 8 plants are given in centimetres by stem 
and leaf representation, represent it in Box and Whisker graph. 


Sport: The Box and Whisker graph shows number of matches 
played by two football players during the first fourteen years from 
their professionalism. 


Which player seems to have more matches? 


20. Which player has greatest median? 


21 Which player has greatest interquartile range? €— — —6 $$ $e Sccond player 
e—é 6 oe First player 
0 10 20 30 40 50 60 


22, Discover the mistake: Mahmoud used the following data: 
8,2,9,14,5,13,7,5,8 
And he found that lower quartile (11). Find Mahamoud’s mistake and correct it. 


Challenge: If the interquartile range for a group of data is 9, and the upper quartile is 27. 
What is the value of lower quartile? 


6a Open problem: Write a set of data in which the rectangle becomes long, and whiskers are 
short. Compare the values inside the rectangle with the values of whiskers 


Lesson 


€ Learn 


Mohammed rolled a dice once, and 
asked Tamarra to record the results he 
got. 

* What do we call the possible results 
he got? 


* What do we call the prime numbers 


[7-3-1 ] Random Experiment 


Random experiment: Every activity its outcomes is coincidence. 

Random action: is an action gives unknown outcome. 

Outcomes set: is the set of all possible results to random action and named as sample space and sym- 
bolized by Q.. 

The event: Is a possible outcome or a set of possible outcomes. 


A dice numbered 1 to 6 every number might appear so, the possible outcomes are: 
123456 
The set of possible outcomes is called sample space and symbolized by Q. 
So: Q ={ 1,2,3,4,5, 6 } is simple random experiment 
The prime numbers are 2 , 3 , 5 and they are a subset of sample space, we write it as a set. 
E={5,3,2}C (1*2:3:4:5:6 } is simple event. 


Example 2 | Two coins are flipped together once: 
1) Write the set of possible outcomes. 
ii) Write the outcomes that satisfy the event: When two similar faces of coins appear together. 


1) If we name the first face as (H) head and second face as (T) tail. 
We will get four possible outcomes, construct the tree diagram to help showing all the possible results. 


Q = {(T,T) , (T,H) , (H,T) , (H,H)} H.,H 
11) The event occurs if the outcome is (H,H) « (T, T) and it is a subset of He 


H,T 
sample space. 
E = {(T,T), (H,H)} c Q pu 
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Example 3 Tariq started the disc spinner of A and B as shown in 
the figure: 
1) Write the possible outcomes. 
ii) Write the outcomes that satisfy the event: Spinner of B on 3. 


1) Construct the tree diagram to help showing all possible outcomes. 
Disc A Disc B 
(R, 1) 
(R, 2) 
(R3) 
(B, 1) 
(B , 2) 
(B, 3) 


Possible outcomes set: Q = {(R, D), (R,2), (R, 3), (B, D, (B,2), (B, 3) 
ii) E ={(R , 3), (B, 3)} 


[ 7-3-2 ] Fundamental Counting Principle 


Fundamental counting principle States that: The number of possible outcomes of a random experi- 
ment depends on two random actions and it is the product of number of outcomes of the first action (m) 
with the number of outcomes of second action (n). 

Which means the outcomes number of both actions is m x n. 


Example 4 Two coins are thrown once: 
Use fundamental counting principle to find outcomes of experiment: 


1) By throwing the first coin we get 2 outcomes, so m-2 

By throwing the second coin we get 2 outcomeswe, so n=2 

By using fundamental counting principle: Number of experiment results = m x n 
So, the total number of possible outcomes is 2 x 2 = 4 

11) In example (3) 

With disc A we get 2 possible outcomes (blue , red), so m=2 

With disc B we get 3 possible outcomes (1, 2, 3), so nes 

By using fundamental counting principle: Number of experiment results = m x n 


So, the total number of possible outcomes is 2 x 3 = 6 


111) If you throw a dice and started a disc with four equal divisions (1, 2, 3, 4), what is the possible 


number of outcomes? 

With the dice it is 6 (1, 2, 3,4,5,6) so m=6 

With the disc it is 4 (1, 2, 3, 4) so n=4 

By using fundamental counting principle: Number of experiment results = m x n 


So, the total number of possible outcomes is 6 x 4 = 24 
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Suad wants to sit on one of eight chairs numbered from 1 to 8. 


1) Write the possible outcomes set. 
ii) Write the events that satisfy the event ((Her sitting on an even- 
numbered chair)). Write all possible outcomes using the tree diagram. 


Find the number of all outcomes using fundamental counting principle for each of the 
following: 


Flipping a coin and starting the disc, write the possible outcomes set. 


Write the outcomes that satisfy the event ((Tail appears on the coin and 


spinner stops at number 1)). 


Muhannad has two coats (black brown) and he has one white shirt and one Questions 1-4 
are similar 


blue shirt and one grey shirt. In how many ways Muhannad can wear one 
to examples 1-4 


shirt and one coat? 


Sara and Amal are waiting one of the six buses numbered from 1 to 6 


1) Write the possible outcomes set. 
11) Write the outcomes that satisfy the event ((Sara riding a i 
bus with odd number less than 6)) 

111) Write the outcomes that satisfy the event ((Amal riding 


a bus with an even number)) 


| w Rolling the dice and starting the opposite disc: cA 
1) Write the possible outcomes set. 

11) Write the outcomes that satisfy the event (appearing a prime 
number and the spinner stopping on the red part of disc). 

111) Write the outcomes that satisfy the event (appearing a number 
greater than 5 on dice and spinner showing yellow on disc). 

1V) Use the fundamental counting principle to find the total number 


of outcomes. 


m Internet: Riyadh wants to set password for the router 
consisting of two letters from A, B, C following one of 
the numbers 1, 2, 3. 
How many passwords can he set by using fundamental 


counting principle? 


i Food: A customer can choose either cheese or eggs as a breakfast, he also can 
: choose either milk or orange juice or apple juice as a drink. 


1) Write all the possible choices. 

11) Write the possible outcomes to satisfy the event 
“Having cheese and orangejuice". 

ili) Find the number of all possible outcomes using 


fundamental counting principle. 


Challenge: If you roll a dice and flip a coin and 
start a disc with two divisions. 


1) Write the possible outcomes. 
11) Find the number of all possible outcomes using 


fundamental counting principle. 


fo Health: The table containing three groups: 
1) Find number of possible outcomes for group A Vegetables 


11) Find number of possible outcomes for set A 
with group C. Fish] opr] 


111) Find number of possible outcomes for set A,B 


and C together. 


an Games: Muhammed and Ahmed are playing the disc game, the disc started 
two times. If the sum of numbers is odd then Ahmed is the winner. 


Write the possible outcomes set for Muhammad to be the winner. 


| Lesson 


[ 7-4 ] 


: You have two boxes one contains red and 
: yellow balls and the other box contains 
: blue and green ball, if you draw a ball 
- from each box. 

: * What do we call the drawing method? 

: * What do we call the outcomes? 
; * What is the relation between 

: the outcomes? 


We can name the operation in learn paragraph as Experiment. 
Event: Is one or more outcomes, events might be dependent, independent or compound. 


[ 7-4-1 ] Independent and Dependent Events 


Dependent events: Two or more events in which the outcome of one event affects the outcome of the 
other events. 

Independent events: Two or more events in which the outcome of one event doesn’t affects the out- 
come of the other events. 


Answering learning paragraph questions: 
- We call it drawing by experiment. 
- We call the outcomes of this experiment are events. 
- The relation between the events is: 
Assume in E, event of drawing one ball from first box (red or yellow) 
Assume in E, event of drawing one ball from second box (blue or green) 


Notice that drawing a ball from one box doesn't affect the other box. 


Mean that event E, doesn’t affect event E, 


So E, and E, are independent events. 
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xample 2 | A box contains 3 red 5 yellow balls. Determine if the event is dependent 
or independent for each of the following: 


1) Drawing one red ball then drawing one yellow ball without returning the 
balls. 


Assume E, drawing a red ball, E, drawing a yellow ball. 

Since red balls are not returned after drawing, this means there is two red 
and 4 yellow balls left. 

So the occurance of E, affects E,. Then they are dependent events. 

11) Drawing a red ball then returning it and then drawing a yellow ball. 


Assume that E, drawing a red ball, E, drawing a yellow ball after returning the red one. The same 
number of balls remains in the box. 
So, occurance of E, does not affect E,, the events are independent. 


Example 3 Determine if the events are dependent or independent when the head appears 
after flipping a coin, and then getting tail after flipping it again. 


Assume E, is getting head in first flipping. 
Assume E, is getting tail in second flipping. 
E, does not affect E, . 

So, they are independent events. 


[ 7-4-2 ] Compound Events 


Compound events: It consist of two or more simple events dependent or independent. 


Example 4 Rolling a dice and starting a disc divided to coloured divisions equal in area. 


Is the event compound? What type of the simple events? 
Rolling a dice and starting a disc is considered compound events from two simple events. 
First event: Occurs numbers from 1 to 6. 
Second event: Occurs specific colour. Occurrence of a number doesnt affect occurance of E 


the colour. 
So, they are independent events. 


Example 5 | A clothes shop announced that customers will have a free piece once they buy 


any piece. What type of the two events? 
Representing the event of buying one piece and the event of getting a free 
one is a compound event. 


Getting a free piece is depending on buying the first piece. 
So, the events are dependent. 
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independent in the following compound events: 


Draw a card from the near by cards without returning it, then draw another one. 
IE ES ES BE EN DD 


o If one of letter cards was chosen, and the spinner was started: 


Rolling a dice and drawing a ball from a box contans many balls with different colours. 


A box contains 4 red 3 yellow balls, Mohanned draw a ball randomly and 
Muhammad draw a ball randomly too. 


Drawing the first ball from the box without returning it, then drawing 


Questions 1-6 
another ball from the same box. are similar 


to examples 1-5 


Ga Drawing first ball from the box and returning it then drawing another ball from the same box. 


Determine whether the two events are dependent or independent in the following 


compound events. 
The spinner of disc stops at red part and getting 2 , 5 on dice. G 


Rolling two dices together and getting 6 in first dice and 3 in second dice. 
9) Flipping a coin and getting head and rolling a dice and getting 5. 
10 Rolling a dice and getting even number, and getting 1 or 4. 


‘ "m A can containing desserts with different flavours, 3 with lemon, 4 with 
strawberry, 2 with banana and 5 with orange flavours. Jumana drew two 


pieces without returning them to the can. 
12. Taim fliped two coins together, the same head appeared on both coins. 


13) Muhammad started disc A and Muhannad started disc B at the same time, the spinner of disc A 
stops at number 4 while spinner of disc B Stops at green part. 


A 


B 


and getting tail after flipping a coin. 


m Drawing a red card from the cards set H (iy D 


15. Fruit: A basket contains three oranges, 5 bananas, and 
4 apples, Ahmed took one fruit randomly and his sister 
took one fruit randomly too without returning the first 


one.What is the relation between two events? 


16) Clothes: Drawer contains 5 white shirts, 4 blue shirts, 
2 gray ones, a person drew one shirt out of drawer, then 
drew another without returning first one. 


Are the events independent? Illustrate your answer. 


nmi Game: Ahmed rolled a dice and a coin once, he got 
number 3 on the dice and head on the coin. 


Are the events independent? Clarify that. 


Open problem: There are 6 coloured balls in a box with 3 different colours. 
Write a problem about drawing two balls randomly without returning them to the box. 


19 Discover the mistake: Mohammed started the disc 3 times and 
said "if the pointer stops on 5 three times, it doesn't affect the result". 
And Salih said “if the spinner stops at 5 three times, it affects the a m 


weather: The directorate of meteorology expects the possibility of 
raining on Tuesday is 8046, and the possibility of raining on Wednes- 
day is 30%. 


i result”. Whose answer is correct? Illustrate your answer. 
i What is the relation between the two events? é é 


Lesson 


[ 7-5 | 


Learn | 


: Mohannad took the near by disc. 
: Tf the spinner was started, what is 
: the probability of spinner to stop 
: at each letter? 


6656 6 6 6 6 & & & 


[ 7-5-1 ] Probability 


probability of event E: is measuring its chances of happening by checking, and the probability of event 


E is writen in form P (E) 

It can be expressed by a decimal fraction between 1 , 0, or fraction or a percentage. 
If P(E) 20, then it is impossible event , but if P (E) = 1, then it is certain event. 
We can find the event probability P (E) by using the following relation: P (E) = — 
Such that m is the number of outcomes satisfies the event E. 


And n is the number of all possible outcomes in one experiment. 


Example 1 
In learn paragraph, 


First method: Since the letter A represents half of the disc, then the feasible estimate is that the 
1 
spinner stops on the letter A: P (E) = z 
Since each of two letters B and C represents quarter of the disc, then the estimate that is that the 
spinner stops on the letter B or C: 
1 
P(e == . 
(C) i 


Second method: From the figure we notice that the disc is formed by 4 quarters, i.e n = 4 


The part A represents 2 quarters, i.e m=2, 0.5 2 5096 
1 


The part B or part C of disc represents one quarter, i.e m=1, P(B)= P(C)= a = 0.25 = 25% 
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xample 2 | A box contains 10 Green, and 3 white cards. Jumana drew a green card without 


returning to the box and then her sister Sally drew a white card. What is the 
drawing probability for each? 


The box contains 10 green 3 white cards which is 13 cards in total 


T" . of 
The probability of drawing green card for Jumana is: P (green) = Dee near 


Total no. of cards ~ 
Because the card was drawn did not return to the box, that means there are 12 cards in the box. 


The probability of drawing a white card for Sally is: 
No. of whi 3 1 
Pod o. of white cards — 3 


Total no. of cards 12 4 


[ 7-5-2 ] Complement Event 


Compliment event: E, and E, said to be complement, if E, outcomes doesn’t satisfy E, outcomes. 
So if the probability of their happening was: P (E) , P(E,), then P(E) + P(E)-1 


d 
E, and E, are complementary events, if P (E) 2 — , then find P (E) and write it 
in decimal fraction and percentage. > 


P(E)*P(E)-1 


since E, and E, are complementary events 


substitute P (E,) = - in the formula 


relation between addition and subtraction 


Example 4 A basket contains 3 blue and 7 red balls, a ball was drawn randomly, the 


probability of being blue is 2 , what is the probability of not being blue? 
Assume that the probability of being blue is P (E,) = = 
Assume that the probability of not being blue is P (E,) 
The events are complementary, i.e: P (E) + P (E,) = 1 


3 . 3 
10 +P(E,)=1 substitute P (E,) = 10 


P (Ej = I- = = " =0.7=70% relation between addition and subtraction 


So, the probability of not being blue is a or 0.7 or 70% 
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Make sure of your understanding We have the near by cards 
1 2 3 4 5 6 7 8 find the probability of the following: 


Drawing an even numbered card. 


Drawing a non-prime card. 


Questions 1-6 


Drawing a card with a number divisible by 5. are similar 
to examples 1,2 


In the experiment of rolling a dice once, find probability of: 


Getting a number divisible by 3. 


Getting the number 7. 


I Getting the numbers between 2 and 6. 


If the probability of getting an odd number in rolling a dice once is d by rolling the dice once, 
: e f 2 
what is the probability of getting an even number? 


1 
4 > find P(E)? 


o Use the near by disc and find probability of each possible outcome, then check: 


2 
If the even E,, E, and E, are complementary events, and P (Ej) = 3^ P(E,) = 


Questions 7-9 
are similar 
to examples 3,4 


probability 


A basket contains 10 red balls, what is the probability of: 
Drawing one red ball? 


"m Drawing a ball which is not red? 


12) Three red balls? 


13) Balls numbered from 1 to 20, if E, is not one of number 4 multiples, find E, which represents 
multiples of number 4 by using two methods. 


The table shows probability of getting a number after rolling the dice, find outcome of 
probability of each event: 


m Getting a number indivisible by 3. 


15 Getting a number less than 4. 


| Event | 1 | 2 | 3 | 4 | 5 | 6 | 


NR CCERERERERERES 


17 Getting the numbers between 3,6. 


Game: Tamara wants to sit on a chair among 8 chairs which numbered from] to 8. 
What is the probability of sitting on an even numbered chair? 


Transportation: Muhannad is waiting a bus from 5 buses 
numbered from 1 to 5, what is the probability of riding a bus 
numbered less than 4? 


A bag contains 8 yellow, 3 white and 5 blue beads, if one bead drawn randomly: 


21 What is the probability that the drawn bead is blue? H $ 


22. What is the probability that the drawn bead is yellow? 


23. What is the probability that the drawn bead is not white? by two methods. 


Sport: A coach expected the probability of his team winning is 85%, write the probability of 
losing in fraction in simple form. 


Weather: Shahad expects the probability of the weather being - 
clear tomorrow is 25%, find probability of each outcome as fraction: 


= e —- 
pow T j 


Critical thinking: If you was told the probability of 4 events only, the probability of first 
event is — , and probability of second event is — , if the probability of third and fourth event 
is equal, what is the probability of the fourth event? 


£3 Fruits: There are four oranges in a basket, two oranges were drawn respectively without 


28. Discover the mistake: The disc was started twice, the probability of E» 
stopping the spinner on an odd number in the first time is 3 and in the 5 ] 
second time is = . Which one is correct? 3 


29. Challenge: Write all possible events in a sample space consists of 


returning the first one and the second one, what is the probability of each event? i 
three outcomes A,B,C. i 


: is (1). 


| Lesson 


[7-6 ] 


A football player is training to score 
goals in penalties, he scored 20 goals 
out of 25 penalties. We notice from 
both numbers that he scored goals 
more than he missed. How you can 
guess probability of scoring next 
shot? 


Determine the probability in learn paragraph by an experiment,and it is called the experimental prob- 
abilities, while the theoretical probabilities provide us with the experiment outcomes without need to do 
it, then: 

Experimental probability: You can guess the probability by number of repeating experiment several 


times, and then counting the number of times satisfies the event. 
Number of times satisfies the event 
Total number of experiments 
Theoretical probability: is used to guess probabilities of event, by using counting principles without 


Experimental probability = 


need to repeat the experiment, and then all possible outcomes are equal in experiment 


Th ical orobabili Number of outcomes satisfies event 
eoretical probability = All possible outcomes (The number of sample space elements) 


Example 1) yy learn paragraph, the probability of scoring a goal in the next shot is 20 „i.e 4 


23 5 


Example 2 | After starting the spinner 20 times, the outcomes are given in the table below 
i) Is this probability experimental or theoretical? 
ii) Find probability of spinner stopping on letter A. 


C exwe TAT BTS 


1) This is an experimental probability, because it depends on repeating experiment (20 times). 
Number of times spinner stops on A 


ii) The experimental probability of letter A = : 
Total number of experiments 


So, the probability of spinner stopping on A is: — or 0.5 or 50%. 
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Example 3 Muhammad drew a ball from a box contains 50 balls: 20 red, 17 white and 


13 yellow. 
1) Is this theoretical or experimental probability? 
ii) Find the probability of drawing yellow ball. 


The probability is theoretical, because all outcomes are equal in the experiment. there is no need 
to repeat the experiment. 


The number of sample space elements is 50 (The number of balls in the box) 


, i Number of outcomes satisfies the event 
Se a All possible outcomes (The number of sample space elements) 


N f yellow ball 
P(A)= ee probability of drawing a yellow ball 
P(A) = = substitue the number of yellow balls 13, the total number of balls is 50 


So the probability of drawing a yellow ball is P (A) = = or 0.26 or 26% 


Example 4 | Use the near by table which shows outcomes of flipping two coins 8 times, 


and answer the following: 
1) What is the theoretical probability of getting two heads? 
ii) What is the experimental probability of getting two heads? 


The sample space of flipping two coins once is: Outcomes |Frequensy 


(H,H),(H, T), (T, B), T, D) H,H 


The number of sample space elements is 4 . 


1) When flipping the coin we get (H , H) once. T,H 


The number of (H, H) 


PG 1) = canesaumberot samplespace clement, 


E 
E. T,T 


So, the theoretical probability = or 0.25 or 25% 


ii) The number of getting (H, H) is 3 times when we flip 8 


times. (Repeating experiment) 


E Number of (H, H) m" 
PLE) = Total number of experiments — 8 


So, the experimental probability — - or 0.375 or 37.5%. 
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A ball was drawn randomly from a box and then returned, the following table shows the outcomes 
afetr 50 draws, estimate the probability of drawing red ball. What is the type of probability? 


Questions 1-7 
are similar 


You rolled a dice once, find: 


The probability of getting even number. 


The probability of getting a prime number. 


The probability of getting a number divisible by 6. 
w What is the type of previous probabilities, experimental or theoretical? 


In a basketball game, a player scored 15 times out of 25, what is the probability to score in the 
next shot? What is type of probability? Write the probability in fraction, decimal and percemtage. 


i The probability of getting number greater than 2. 


; You rolled the dice once, find: i 
i , i 
' The probability of getting an odd number. «Qe 
i D The probability of getting a non prime number. e : 
' RA 1 
: The probability of getting a number divisible by 4. ez H 
"m What is the type of previous probabilities, experimental or theoretical? 
12 Mohanned drew a disc from a can containing 3 red, 4 yellow, and 4 black discs. What is the | 
: probability the drawn disc is yellow? i 
' A man wanted to count the number of cars on the traffic light, among 20 cars there was 5 tracks, ' 
i 3 sport cars and 12 sedan cars, What is probability of next coming car to be a truck? i 
i In a physical education class,there are 6 students in basketball team, 8 students in foot- ' 
' ball team. The teacher chooses a student randomly, find the probability of: ' 
' m Choosing a student to play in basketball team. 4 F^ » | 
T B: 
15 Choosing a student to play in football team. Y 09 @ : 


Agriculture: Tariq has a bag containing 120 red and yel- 
low flower seeds, 30% of these seeds was yellow flower 
seeds. Tariq grew the seeds in the garden, after 2 weeks he 
noticed the first flower growing up, what is the probability 
the grown-up flower is red? 


u7 Sport: In a basketball training match, Muhammad scored 
13 out of 30 shots, what is the probability of scoring in the 
next shot? What is the type of probability? 


i MAS y 


Time: A research was applied over 250 person to know | Number of users Method 


probability of a person using his phone to know the time. 


30 Clock 
145 Cell phone 
19! Weather: The table below represents the temperature of NER 


one week. 


meas s [»15 uo |5[- 


What is the probability of being the temperature less than 20*C next day? Show the type of 
probability. 


Restaurant: 10 people entered a kebab restaurant, 6 ordered kebab, what is the probability the 


the way of knowing time. Use the near by table to find the 75 Hand watch 
next one will not order kebab? 


Open problem: A statistical study was applied over 30 persons about their favourite colour: 
(Blue, Red, Green, White), make a table for all possible outcomes if the experimental prob- 
ability of favourite colour to be blue is - : 


Challenge: A statistical study shows that 75 out of 200 students having a black shoes and 280 
out of 400 students having white socks. What is the probability of a student having black shoes 
and white socks together? 


Discover the mistake: A bag contains 5 yellow balls, 7 white balls, how many yellow balls 
we need to add to the bag, so that the probability of drawing a white ball is — , Jumana said 
“we should add 6 yellow ball’, her sister Sally said “we should add two yellow balls, whose 
answer is correct? 


Lesson 


Learn 


The length of stadium is 100m, 


: if Mohammed runs 25m forward 


: and 5m backward. How many 
: times he has to repeat this run to 


; reach the end of stadium? 


Ce oosoocsocoooooooocoooooooocoooooooooooooooooooooooooolo o 


What are the given informayion in the problem: Length of stadium is 
100m, Mohammed runs 25m forward 5m backward. 
What is wanted in the problem: How many times more he has to repeat 


the run to reach the end of stadium. 


Draw a number line and divide it to equal divisions. 


Forward 


0 5 10 I5 20 25 30 


25m forward , 5 backward 
So in every time he covers distance ............... 25 - 5 = 20m 
The total number of times .............. 100 + 20=5 


Number of times more he needs to reach the end of stadium 5-1=4 times 


Check your answer: We multiply the distance length of running for each run by 5: 


20 x 5 = 100m 


Problems 


Ahmed bought a book for 25 thousands and 500 dinars, 
if Ahmed paid 30 thousands, how much he can get in 
return if the seller has coins of 1000 and 500 dinars 


only? 


A player runs 8m forward and 2m backward in every 
time, if the race length is 60m, how many times he 


needs to run so he can finish the distance? 


Jumana wanted to put 5 books on the shelf, such that 
the first book is Math and the last book is Arabic. In 


how many ways she can put them? 


In how many ways can Mohanned, Mohammed, [= 
Ahmed and Mahmud stand on a straight line? 


In the math test flipping a coin to solve 5 questions of 
true or false. Is this a good way to get good mark in 


the test? 
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Chapter Test 


The near by table shows the marks average of some of the second intermediate 
students in math subject for two classes 


ESSEN at EC REOR ee ee ee 


508 | | |e sO ea 


1) Represent the data by stem and leaf 
11) Which class has greatest range? 
111) Compare between two medians. 


Use the data 68, 73, 56, 59, 73, 68, 73, 68, 73, 56 , 56, 73 to construct a Box and Whisker, 
then answer the following: 


1) What is the Range? 
11) Find upper and lower quartile. 
111) How can you illustrate that one of the two Box-Whiskers is shorter than the other? 


Flipping a coin and a rolling a dice, write all the possible outcomes by using tree diagram. 
Use the fundamental counting principle to find the number of probabilities of question (3). 


How do you distinguish between two events to say they are independent or dependent? 
Clarify that with example. 


6) Rolling a dice, find probability of getting the numbers that divisible by 3. 


If E, , E, are two complement events, and P (E,) = $ . Find P (E). 


The following table represents number of drawing a coin 15 times, estimate pobability of getting 
the head. What is the type of probability? 


Outcome Head Tail 


No. of times 9 6 


9) When rolling a dice, find the probability of not getting number 3. 


A box contains 5 yellow cards, 8 blue cards. What is the probability of drawing a blue card. 
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Exercises of chapters 


Statistics and Probabilities 


Statistics and Probabilities 
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Choose The Correct Answer for each of the following: 


[ 1-1 ] Ordering Operations on Rational Numbers 


Use the addition and subtraction of the rational numbers to write each expression in 
e form: 


EL 5 15 15 47 47 
g 25 uae cas a) mj b-p 9p d) -15 
2 6.13- 5.02 + 1.5 =... a)2.16 b) 2.61 c) -2.16 d) 2.61 


Use the multiplication and division of the rational numbers to write each expression in 
simplest form: 


1 1. .44 _ 5 5 8 8 
Dirxo»-35-. a) = b-$ eu d) -= 


4.3 x 1.2 + (-0. 4) =... a) 12.9 b)-12.95 c)-19.20 d)-12.90 


By using order of operations of rational numbers to write each expression in simplest 
form: 


241 Agi xU 6 1 6 
B 6; 5332-79 a-g DT Og d)-7 
S did e 31 31 10 10 
j:ixlt$e 949 YD OF 94 
[ 1-2 ] eer Notation and Negative Powers (Exponents) of 
Number 
Calculate the negative exponents: 
2 aL all L L 
j a) 3 “Te 9g 9 16 
Use the order of the operations to calculate: 
rm -6 -114 6 114 
B-c»-«1: F Eeee E b) 75 QE do 
Write the numbers in the digital notations: 
3 3.4 x 10° =...... a) 300040 b) 300400 c)304000 d) 340000 
2.51 x 10° 2... a) 0.00251 b) 0.00215 c) 0.00125 d) 0.00512 
Write the numbers in the scientific notation: 
EM 52100 =...... a) 5.21x10° — b) 5.21x10* c) 5.21x105 d) 5.21x10* 
0.0035 =...... a) 3.5x106  b)3.5x105 c) 35x10" d) 35x10" 
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Choose The Correct Answer for each of the following: 


[ 1-3 | Properties of Powers (Exponents) 


Multiply and Dividing and write the multiplication and dividing results as a single power: 


-P XTX T 2... a7! — b)7 aT d 
23 4 2 x 16 ? x (-32} =...... a) -2 4 bi C27 d) -2 ? 

C277 = -12 -12 
8H o a) 3 b) -3 c) -1 d) 1 

-32)° 
> — a) -2 b) 0 c) -23 d) 2? 
Estimate the following multiplicative inverse for the square root nearest to tenth: 

-55 x 43 7 53 53 2 22 
xc eee a) 7; b) 53 EJ d) - -57 
66] 75xTx92 _ me 78 3 (3 

CTX 3X Cl ree a) -36 b) 35 78 d) 78 


[ 1-4 ] Recurring Decimal Fractions and Scientific Notation of 


Number (Using Calculator) 
Use the calculator to write the addition (multiplication and divison) result in decimal 
fraction form: 


ity =... a) 0.3905 b) 0.9305 . c)0.5903 d) 0.9035 
e $x UE £- " a) 2.3 b-23 032  4)32 


Use the calculator to write the multiplication and division result in scietific notation for 
number: 


3 (4.2x 105(3.6 x 10^) =...... 
a)1.251x10? b) 1.152x10? c) 1.512x10?  d)1.125x10? 
(6.13 x103)( 5.2x 107) =...... 


a) 3.1876x10? . b)3.1876x10'? c) 3.1876x10" d) 3.1876x10'? 


6.25x107 
2.5x10° 


a) 2.5x10P b) 2.5x10" 6) 2,5XxIQ d) 2.5x10 
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Choose The Correct Answer for each of the following: 
[ 1-5 ] Simplifying Fractional Numerical Sentences 


Simplify the following fractional numerical sentences, and write the result in simplest 


form: 


41.35] 2 -21 _ 7 5 2 2 
g= +7 ag a a> b- > OF d)-z 
4 jd20|] Yz.3. 4 4 9 9 
mio tee DG DF OF d) -2 
B 3x 25+C1*-27 ens 025^ 02 ol eod 


Simplify the following fractional numerical sentences, and write the result in scientific 
notation: 


3.2 x10* + 0.22 x 10°=...... 
a)0.54x10* — b)O.45x1l0* — c)0.45x10 d) 0.54x10 
Bo x10- 0.57x 10° S. 


a) 5.671 x10^ b)5.617x10* c) 5.617x10? d) 5.671x10? 
[ 2-1 ] Concept of Real Numbers and Representing them on 


Number Line 
Classify the numbers whether it is rational number or irrational number or unreal number: 


413 a)Rational number b)Natural number C)Irrational number d)Integer 


2 pos a)Integer b)Unreal number C)Irrational number d)Rational number 

36 
Write the following square roots in simplest form: 

2 v2 2 1 2 

= a) <= bs C) 3- d) — 
m o% i : 2 
Estimate the following square roots by approximate to the nearest ten: 
S Si a) -2.2 b) 2.236 c) -2.3 d) 2.23 
(5) V7.6 ~..... a) 2.7 b) 2.75 g) 2.275 d) 2.8 


Arrange the following real numbers from greatest to least: 
[8 - Vi7.- 44 , -4.02 a) - 4.02 , - 17 ,- 4 b)-402,-4l, - A7 
)-417.-41.-400  d)-44,-Vi7, - 4.02 
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oose The Correct Answer for each of the following: 
[ 2-2 ] Properties of Real Numbers 


Write an example for each property from the following properties: 


M a+-a) 20, va, -a E R n+ =0 b p *C$2-0 
a | 
ete =0 b +e) 
1 1 1 -1 
Baxl=1,vaER,a#0 a) Fo x-g- -l b) = xz Tl 


1 1 
C) == x ml b — x (- =1 
E ERE exe) 
Find the additive inverse for the following real numbers: 


53745 -8 a)7J5 48 — b) 745 -8 )7-8 d) -745 48 
-VI - v2 a) l+ v2  b)Ji-42  owd2-41 — d-I-J2 


Find the multiplicative inverse for the following real numbers: 


9 4 225 bzy 9-43 dz 
3 5 -5 1 -1 
[8j -64 - 3. a) > b) 2 €) d d) 5 


[ 2-3 ] Simplifying the Numerical Sentences which contain Square Roots 


Simplify the following numerical sentences by using the properties of real number: 


74h00 - 3445 a) 2345 b) 54s c)-23J4s . d)-5Js 


(2) 927.07 P7 3447-9 b)10/7-3 c)10/7-9 dd) 47-3 


Simplify the following numerical sentences by using the property of displacer denominator: 


DE as 3 2 2 3 
BU IE- sq. D oA d 
m LL 
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Choose The Correct Answer for each of the following: 
[ 2-4 ] Applications for Pythagora's Theorem 


Find both square root positive and negative for the following numbers: 


49 a) 5/7 b)+7 c) 47 d) -7 
£3 225 a) Vis b*J4is  c£-I5 dy 15 
625 a) + 2.5 b)+5.2  c)#2.25 = d£225 


Find the length of the right side by approximate the result to the nearest ten if you know 
that the length of the hypotenuse and the right side is as given: 


3 cm, 5 cm, ? a) J4 b)4 Chala d) -4 
4 cm, 4/65 cm, ? a) V7 b) -7 c) 7 d) 7 


[ 2-5 | Coordinate Plane 


When you represent the following value table on the coordinate plane the geometrical 
shape will be: 


a) Recangle b) Triangle C) Square d) Trapezoid 
Pele ees aoe on 
a) Recangle b) Parallelogram C) Square d) Trapezoid 


Represent each pair from the order pairs on the coordinate plane and then find the distance 
between them approximated to the nearest tenth if it doesn't represent an integer: 


{(-4,0) « (0,5) a) 6.3 b) 6 c) 4.6 d) 6.4 
{(3,3) « (-3,-3)} a) 8.4 b) 5.8 c) 8.5 d) 8 
{(0,0) « (6,-5)} a) 7 b) 6 c) 7. 8 d) 6.7 
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Choose The Correct Answer for each of the following: 
[ 3-1 ] Addition and Subtraction of Algebraic Expressions 


Solve the algebraic expression by using the addition: 


(45 y!x? +6) + (345 x2y24+ 9y+4) a) 4/5 y?x^- 10 


b) 245 y?x^- 9y+10 c) 4/5 y?x^- 10y d) 4/5 y?x? +9y+10 
(|-2|z°w +4k+/7 ) + (10[Z2w - 10k +27) a) 82°w+6k+3./7 


b) -1222w-6k4347 c) 122w - 6k 4-347 d) -122w -14k4347 
Solve the algebraic expression by using the subtraction: 


3. (V13 gh* + 27+ 20) - (5413 gh? - AZ +12) a) 4/13 gh*+ 5z? + 22 
b)4Ji3gh'- 37248  c)-AJi3ghh- 5722420  d)-AJ 13 gh^45z24- 8 

(|-24lyz 42x? +12) - (6yz -15x?- 4) a) 30yz +13x? +16 
b) -18yz -13x?- 8 c) 18yz +17x°+ 16 d) 18yz -13x*+ 16 


[ 3-2 ] Multiplying an Algebraic Term by an Algebraic 


Expression 
Find the result of the multiplication of each of the following: 


(-25x*y*z)(4xy)  a)-100x'y? b)100x?y?z c)100x?y?z d) -100x°y*z 
21 zw?) zw’) a) al Zw b) al zw’ c) = Pw  d)Lzw 
3) (45 h?k?)( (/5 h?k?) a) 5h?le b) 5I? c) 5k d) 5k? 
(H3lghy (4lg'h!) a)-12gh b)-12gh? c)l2g? d)12gh 
o Jm’? (4mn+8) a) 4m°n? + 16mn b) 2m? + 4 


c) 4mn + 4m?r? d) 4nPr? + 4m?n? 
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Choose The Correct Answer for each of the following: 
[ 3-3 ] Multiplying of Algebraic Expressions 


Find the result of the multiplication of each of the following: 


m (x-5)(x+5) a) x°+ 25 b) x/?-25 c) x?-10x +25 d) x? +5x -25 
(z-45 )z-/5) a)z-5 b)z?+5 o)z-fosz-5  d)zZ-osz-5 


(I-4|gh -3) (J4|gh--3) a)16g2h? +gh +9 b) 16g?h? -gh +9 
c)l6g?h? +9 d) 16g?h? -9 
A dx 3) -+ 3x + 9) 
a) 8x3+ 27 b) $x? + 27 
c) 8x3- 27 d)ix - 27 
£53) (2y-1) (4y2+ 2y +1) a) 8y? -1 b) y?-8 
c) 8y? +1 d) y? +8 


[ 3-4 ] Dividing an Algebraic Expression by an Algebraic Term 


Find the result of the dividing of each of the following: 


36 zw DS 1 1-235553 
zw a) 4z? w b) qew c) 4zw d) qe w 
81 gf 343 949 -3 h-3 91-9 
Du a)27g h? b)27g?h c) 27g°h d) 27g°h 
V49x"*y? 
a ey a) xy* D yx*y^ oxy d) xy 
5x?y?- 15xty? + 20x9y? 1 ] 
— — Ay a) xy? -3x’y® Ax? b) F3 3xy 4 4x? 
c) Xy? -3xy? +4x’y?® d) xy- 3xy+4x’y 


1 6mónó- 32 Sd 
o ons a ace m i. a) 4m?n?- 8m'^p?-m^?n^ — b) Am?r?- 8m*^r? -mn 
c) 4m?n?- 8m^n?- m^"? d) 4nP?n?- 8m*^r^- mn 
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Choose The Correct Answer for each of the following: 
[ 3-5 ] Factoring Algebraic Expressions 


Factorize the algebraic expression of the following: 


8lxy+72x a)9x(9y-8) b)9(9xy-8) c)9x(9xy-9) d)9x(9xy49) 


B72-2 a) 72°(z + +) b) 7z(z + 1) 
c) 7ziz - 1) d) 7zX(z - 1) 
(31 49g?h^- 21gh a) 7gh(7gh+3) b) 7gh(7gh-3) 
c) 7(7gh+3) d) 7(7¢2h? +3gh+1) 

11m3n2- 44m?n2- 121mn 

a) mn(11m?r?- 4mn-1) b)l i mn(n?r? -4mn-11) 

c) 11mn(m?’n-4mn-11) d) 11 (11m?r? -4mn-1) 
(51150Pv^-25rv-75rv? a) 25rv(6rv+1+3rv) b) 25rv(6rv+3rv-1) 

c) 75 rv(2rv+1) d) 75rv(2r’v+13+rv) 


[ 4-1 ] Solving Two-Step First Degree Equations with One 
Variable in R 


Solve the following equations by using addition and subtraction: 

1) 5x4 20 = 4x -10 ayx=10  b)x-230 c)x=-10 d)x=-30 
(Bj |-12| z= 4-6 4132 az=2  b)z=4 cz--2  d)z=-4 
B3i177x41-|11]2x 23x-212  b)x--10 ox-10  dx--12 
Solve the following equations by using multiplication and division: 

A 327 x +|-5|=8 a)x=-9 b)x= 3 ox dx=- 


(5) |-6| h = 81+ (-3) ah= = b)h=- 2 c)h=- 4 d)h-3 


Choose The Correct Answer for each of the following: 
[ 4-2 ] Solving Mlti-Step First Degree Equations with One 


Variable in R 

Solve the following equation by using the properties of real numbers: 
- 3 E 4 3 
(1) |-8|+ x = 12 -2x a) x=-7 b)xec- C)xX= 3 dx=7 
/-12 x +[-5|=2V7+7 a x=- -2 b)x- 2 c)x-— d)x -- & 

(2) 4-05 x 35] je bxs xa dx= 

6y y 1 1 
Tia a)y=-75 by=0 oys dy=l7 


Solve the following equations: 


Iz -12 |=7 a) s ={-19,-5} b) s={-19,5} c)s={19,-5}  d) s={19,5} 


EJiy20-436 a) s=(70, 3 beih os, qs 


I Write the absolute value of the equation that is represented by a number line: 


a)|x +4 |=5 b) | x-4|=5 c)|x +3 |=5 d) | x - 3 |=5 
[ 4-3 ] Solving Second Degree Equations with One Variable in R 


Solve the following equation by using the square root: 


Bo- — deli) ws bby ohh addi 
g ien a)s- 16,01 b) s={-6,0} — c)s- (2,2 d)s={6,-6} 


Dez- 


3 
8 
NESEN bjth ost. a as-t S... 


Solve the following equation by using zero product property: 


Dy xx =0 a)s={0,-1}  b)s-(1,1? c)s={1,-1} d)s={0,13 


shige -0 a)s= {0,4} b)s ={0, Je c)s- 10, il d)s={0, da 
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Choose The Correct Answer for each of the following: 
[ 4-4 | Solving Two-step Algebraic Inequalities in R 


Solve the following inequalities in R by using the properties of addition and subtraction: 


3y- ifs 24y+ 427 a) y <-1 b)yz-l c)y2l d) y <1 


214 (4242) «0 a z <P bz < 1 c)z> d z<- 


Solve the following inequalities in R by using the properties of multiplication and division: 


g a) x > 13 b) xs 108 0) x = 108 d) x < 2093 


A <v2n 9 9 -9 -9 
7 => ayn< 2 b) n= 5 c)n> 5 d)n < 5 


Solve the following inequalities by using the properties of the inequalityies on the real 
numbers: 


(5) 5y+927 > 3y-48  ayzsl bys  oysd dy» 4 
(6) 4(4- 32) <0 az> = bs cass dz 


[ 4-5 | Solving Multi-step Algebraic Inequalities in R 


Solve the following inequalities by using the properties of the inequalities on the real 
numbers: 


5(y+1) > 8- 3-125 a) s=fy:y ER, y<- 2} b) s=fy:vER, y < 8 


d)s ={y:yER, y > 8 


c) s={y:yER, y> 2 * 


gs 


De tN ge le 2 x 4 s 
B) z) + Ex< 3 a)x <3 b)x > 0 c)x <0 d)x > 3 


(3312(v-445)55(v-/5)  av«-Js .bv»d45S Ov > - V5. dv < V5 


1 1 2 2 

= (z-/3 ) = = (W3 -Z a3  bz<— os d)z > —— 
pG-43)2 (43-2) axz43 wx oz43 zB 

12 L i 13 M T B. 
SS Jp ar» br<-5 Orig  dor^-u 
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Choose The Correct Answer for each of the following: 
[ 5-1 ] Relationship of Angles and Straight lines (theorems) 
Relationship between the two angles 2 , 4 in the nearby figure: 
a. Adjacent b. Alternated 


C. Vertical d. Corresponding 


2 In the near by figure, if m Z1 = 600 then m Z 2 equals: 


3/1 

a. 60° b. 80° 

2 
c. 90° d. 120° 

Measurement of angle x in the near by figure: 

a. 118° b. 18° : 

62° 
c. 90° d. 88° 


[ 5-2 ] Congruence of triangles 
The two triangles in the near by figure: 


a. They are congruent because there are two sides and an angle are congruent 


b. They are congruent because there are three sides are congruent 


C. They are not congruent because there is no congruence between the two triangles and the angles 


d. They are congruent because there are two angles and a side are congruent 


The two triangles, in the near by figure, are congruent, so the value of x which represents the side length: 


a.4cm b.9cm 


c. 6cm d. 2cm 


5 The value of X ,Y makes the two triangles ABC, ACD in the near by figure is congruent: 


A 
a. (x23, y 24) b. (x= 4, y 24) 
16 
Gxu3.ye3) ixs4,vy 3) 2: T 
D 
B 
9 
3y č cm 
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Choose The Correct Answer for each of the following: 
[ 5-3 ] Properties of triangles (Isosceles triangle, Equilateral 


triangle, Right-angled triangle 


In the near by figure, if you knew that the perimeter of isosceles triangle is 13cm, then find X: 
a. 6 b. 5 
x+3 
c. 4 d. 3 


2x-5 
m In the near by figure, the perimeter of equilateral triangle is 69cm, so the value of X is: 


a. 6 b.5 lax 


c.4 d.3 


> 
E 


3x*8 
The measure of each angle in both right-angled triangle and isosceles triangle: 
a. 60 b. 30 
c. 45 d. 90 
e 
In the near by right-angled triangle, the length of side BC: 
a. 12 b.6 6:5 d. 9 13 cm 
A 5cm B 


5. In the nearby figure right-angled triangle is right angle in A. The area of the big square is: 


a. 4 cm? b. 9 cm? c.6cm d. 25 cm? 3l sent 
Numbers set which doesn’t satisfy Pythagorean theorem if they were sides of a triangle: 
a. {3,4,5} b. { 6,8,10 } c.( 5,12,13 } d. ( 3,533] 
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Choose The Correct Answer for each of the following: 


[ 5-4 ] Parallelogram, Rhombus and Trapezoid. 
Parallelogram area, if you know the length of its base is 10cm and the height length is 16cm, equals: 
a. 800 cm? b. 1600 cm? c. 900 cm? d. 160 cm? 
2) Permitir of parallelogram which its two adjacent sides length is 10cm, 4cm equals: 
a. 40 cm b. 20 cm c. 28 cm d. 80 cm 


3 Area of trapezoid which has two paralleled sides of 6cm, 10cm and height of 5cm: 


a. 110 cm? b. 90 cm? c. 100 cm? d. 40 cm? 


Area of rhombus is 1500cm”, its height is 10cm, then its side length is: 


a. 75 cm b. 150 cm c. 36 cm d. 90 cm 


5 A 16cm base parallelogram, its height is half of base length, then the area is: 


a. 144 cm? b. 128 cm? c. 80 cm? d. 40 cm? 
| 5-5 | Cylinder and Sphere (Properties, Surface Area and 


Volume). 


o Vertical circular cylinder, its base radius is 14cm and its height is 10cm, then its lateral area is: 


a. 700cm? b. 820cm? c. 880cm? d. 800cm? 


o Closed vertical circular cylinder, its base radius length is 7cm, its height is 3cm, than the total area is: 


a. 1767 cm? b. 1707 cm? c. 1907 cm? d. 14077 cm? 


EN Vertical circular cylinder, its base radius length is 6cm and its volume is 360cm’, then its hight is: 


a. 16 cm b.8cm c. 6T cm d. 5 cm 


Radius of sphere is 3cm, then its volume is: 


a. 367 cm? b. 187 cm? c. 247 cm? d. 727 cma. 


The radius length of sphere its surface area is 400 T cm? : 


a. 12 cm b. 8 cm 188 c. 10 cm d. 9 cm 


Choose The Correct Answer for each of the following: 


[ 5-6 ] Area of regular and irregular compound shapes. 


The near by shape of the regular compound area equals: 
a. 47.13 cm? b. 18.13 cm? 


c. 74.13 cm? d. 90.13 cm? 


2 The near by shape of the regular compound area equals: 
a. 225 cm? b. 252 cm? 


c. 522 cm? d. 512 cm? 


3 The near by shape of the regular compound area equals: 
b. 170 cm? 
d. 215 cm? 


a. 175 cm? 


c. 180 cm? 


The approximate area of the key surface in the near by shape is: 


a. 32 cm? b. 30 cm? 


c. 31 cm? d. 33 cm? 


11m 


9 cm 
3 cm 


In the near by picture, Baghdad map surrounded by a circle. The radius of this circle is 3cm, on a 


scale of 1:100000 the Baghdad area will approximately be gotten through the circle area: 


a. 12m cm? b. 87 cm? 


c. l0z cm? d. 9z cm? 
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Choose The Correct Answer for each of the following: 
[ 6-1 | Representing Table Function in the Coordinate Plane. 
u Relation whose inputs are constant and outputs are variable represented graphically in the 
coordinate plane: 


a. X-axis b. Y-axis C. Origin d. X-axis and Y-axis 


og The distance that Muhammad covers in kilometres in 3 hours by train, if you know that he covers 
10 kilometres per hour: 


a.5 b. 10 c. 20 d. 30 


3 If the function table: 
then the value of x is: 


a. 3 
If the function table: 


then the value of x is: 


a. 1 


[ 6-2 ] Introduction of Functions. 


m Each relation is function under condition: 
a. Each input has two outputs b. Each input has an output 


C. Each input has three outputs d. Each two inputs have an output 


o Which statement is correct: 
a. Each function is relation b. Each relation is function 


C. Function and relation have the same meaning d. All relations are functions 


3 If the function rule 7 x -1 and set of elements {-2,0,2}, then the set of images is: 
4.11521 131 b. (15,1 ,131 c. {15,-1,13} d {15,-1,-13} 


If the set of function elements {4,2,0} and the images set {3,1,-1}, then the function rule is: 
a. ]-x b. -1-x c. x-I d. 2-x 
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Choose The Correct Answer for each of the following: 
[ 6-3 ] Linear Functions 


Equation of the straight line is: an equation which expresses the linear function by: 

a. y =4x-1 b. y =4x?- 1 c. y -VA(x-1) dys p 
2) Wich linear function passes through the origin: 

a. y=2x-1 b. y=2x+1 c. y=12-x d. y=2x 
The linear function which passes through the second and fourth quadrants is: 


a. y=13-x b. y = 13+x c. y = -3x-1 d. y = -3x 


After multiplying a natural number by 2 then 4 was subtracted from it, then the final result was 50, 
What is the linear equation for the natural number? 


a. 2x -4 = 50 b. 24- x 2 50 c. 42-x = 50 d. 24+x = 50 


[ 6-4 | Reflection and Rotation in the Coordinate Plane 


If the reflection of the point (-2,3) is (-2,-3), then reflection line is: 


a. X-axis b. Y-axis C. Oblique axis d. Both of them 


The straight line AB, A(1,3), B(2,4), if a reflection of this line was done on the X-axis, 
so A (1,-3), then B is: 
a. (2,-4) b. (-2 ,4) c. (-2 ,-4) d. (2,4) 
3 Triangle ABC: A(1,1), B(1,3), C(3,2), a reflection of this triangle was done on the X-axis, then the 
result was C (3,-2), A (1,-1) then B : 
a. (-1,-3) b. (- 1,3) c. (1.-3) d. (1,3) 


The image of point (-2,4) under the rotation by 90? clock wise about the origin: 
a. (-2,-4) b. (4,-2) c. (-4,2) d. (4,2) 


o The image of point (-1,3) under the rotation by 90° anti-clockwise about the origin: 
a. (1,-3) b. (-3,-1) c. (1,0) d. (3,-1) 
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Choose The Correct Answer for each of the following: 
[| 6-5 | Translation in the Coordinate Plane 


u Translating of the point (2,5), 3 units right: 


a. (0,5) b. (5,5) c. (5,0) d. (2,8) 
2 Translating of the point (3,6), one unit up: 

a. (3,7) 5.) c. (4,7) d. (4,6) 
Translating of the point (3,-3) two units to right and one unit up: 

a. (2,5) b. (-5,-2) c. (5,-2) d. (-5,2) 
Translating the triangle ABC, A(1,1), B(3,1), C(2,3), and becomes A’ (1,3),B’ (3,3), then what is 

the value of C: 

a. (5,2) b. (2,5) c. (6,2) d. (2,6) 


B What are the coordinates of the point (X,4) by translating m unit down: 
a.(x-m,y) b.(x+m,y) c.(x,4--m) d.(x,4-m) 
[ 7-1 ] Measure of Central Tendency and Range 


D The near by table represents one of the data by the stem and leaf display: 


a.4, 5, 6, 7, 8, 10, 12 b.4, 5, 6, 8, 12 


CA, 5, 6, 7,7, 10,12 d. 4, 5, 6, 7, 7, 8, 10, 12. 


2 Which of these back-to-back stem and leaf displays represents the data in the following tables: 
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Choose The Correct Answer for each of the following: 


[| 7-2 ] Representation of Data by Box-Whisker 
go Data by Box-Whisker are divided to: 


a. Two divisions b. Three divisions C. Four divisions d. Five divisions 
The following Box-Whisker shows a comparison in kg between the weight of two animals A , B, 
the value of the range of quartile for two types are: 


a. A220, B=10 b. A240, B=10 c. A=20,B=30 d. A=10, B=20 


3. The near by table shows increasing in height in various plants in 
centimetres for upper quartile and lower quartile: 


a. 40,50 b. 55,51 
c. 47,75 d. 41,79 


[ 7-3 ] Random Experiment 


D A random experiment based on two random acts, the outcome number of the first act is 6 and the 
outcome number of the second act is 2, so the two acts outcomes are: 


a. 8 b. 4 c.3 d. 12 


The near by table shows that two coins were thrown, which of the following sets represent appear- 
ance of two various heads on the two coins? 


a. {(H,T)} b. {(T,H)} c. {(H,T),(T,H)} d.{(H,T),(T,T)} 


A restaurant offers 3 types of meals in 4 types of spices, these meals may offered with chicken or 
not, calculate the possible choices of meals. 


a. 6 b. 12 c. 24 d. 36 
[| 7-4 | The Event 


If E, represents the event (drawing red ball), E, represents the event (drawing green ball) without re- 
turning the red ball to the box contains 5 red balls and 6 green balls. The two events E,, E,: 


a.Non compound event b.Compound event C.Independent d.Dependent 


21 It was announced that there is a probability to get a free shirt if 
you buy one piece from the materials shown in the near by table. 
Assume: the event E, buying skirt, E, getting shirt 
a.Compound event b. Simple event Trousers 


C. Dependent d. Dependent T wr i 


Skirt 


Choose The Correct Answer for each of the following: 
| 7-5 | The Probabilities 


u A box contains 4 red balls, 7 white balls, 5 blue balls, two white balls were drwan respectively without 
returning the first one, then the probability (the second white ball) is: 


a. L b. 1 c. 6. d. 2_ 
15 16 15 15 


If E, , E, are two complementary events, then: 
a. E) x P(E,) = 1 b. E) + P(E,) = 1 
c. KE) + P(E,) = 1 d. P(E,) - (E) = 0 


EN The percentage that represents probability of drawing randomly a non even card from cards numbered 
1, 3, 5, 7, is: 


a. 75% b. 50% c. 25% d. 100% 


[| 7-6 ] Experimental Probability and Theoretical Probability 


Use the near by table which shows the outcomes of flipping a coin 10 times, the theoretical probability 
of getting a head and tail is: 


a, 3. b. 7. 
10 10 

c. 1l. d. 1l. 
2 3 


a. 3. b. 7. p. gor. 
10 I 3 6 


EE Muhammad started a disc spinner for 200 times, he got the green colour for 50 times, the probabil- 
ity of getting the green colour in the next time is: 


a. 0.23 b. 0.24 c. 0.25 d. 0.30 


A football score 21 successful goals out of 26 penalties, which percentage is more probability to 
score a successful goal in the next penalty: 


a. 50% b. 6096 c. 7090 d. 8096 
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